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Welcome 


The Sun may be ‘average’, but it is remarkable all the same 


Our Sun is regularly 
and rightly described 
as an unremarkable, 
average star, but that 
may be selling it 
short. It is also rather 
unusual in the stellar 
catalogue because it 
is alone. By far the 
majority of stars have 
companions: they are in pairs or have multiple 
partners that formed at the same time. This 
month we take a close look at the extreme 
forces at work when two stars are paired in a 
binary system: on page 68 you'll discover the 
phenomenal power that is unleashed when 
the stellar relationship strays too close, or 
when one of the partners is a more exotic 
object like a neutron star or a black hole. 
Also in this issue, we’re looking towards 
the US for inspirational and exciting 
astronomy travel ideas. On page 35 we 
follow two astrophotographers’ adventurous 
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trek through the Sierra Nevada mountains 
of eastern California in search of dark-sky 
vistas, and on page 41 I visit the Kennedy 
Space Center in Florida. With the upcoming 
total eclipse of August 2017, there’s 
never been a better time to think about 
stargazing stateside! 

Enjoy the issue. 


Chris Bramley Editor 


PS Next issue goes on sale 18 February 
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Cosmic activity often remains hidden from the 
naked eye, but the power of modern telescopes 


can reveal the chaotic and violent forces at work 
HUBBLE SPACE TELESCOPE/VERY LARGE ARRAY, 16 NOVEMBER 2015 


The pink jets of material seen spewing 
from the galaxy at the centre of this image 
cannot be seen in visible light, but are 
brought to life thanks to the power of radio 
telescopes. By combining the radio image 
with visible light data from the Hubble 
Space Telescope, we can create a view 
of galactic processes at work. 

This galaxy is an elliptical called 
Hercules A, which is about two billion 


lightyears away from us. Its pair of jets are 
made of hot plasma driven by the power 


of the supermassive black hole at its centre. 


The black hole itself is about 2.5 billion 
times the mass of the Sun and 1,000 times 
more massive than the black hole in the 
middle of our own Galaxy. 

The jets are caused when the black 
hole’s energy heats cosmic material and 
shoots it out into space at nearly the speed 


of light, where it cools, slows and billows 
out into the lobes seen at the tips of the 
jets. These jets stretch for about 1.5 million 
lightyears, which is about 15 times the 
size of the Milky Way. 


galaxy 


HUBBLE SPACE 
. , . f TELESCOPE/ 
e CHANDRA X-RAY 
: _ ™ OBSERVATORY, 
’ 23 NOVEMBER 2015 


. It's easy to see why 
this group of galaxies 
is nicknamed the 
‘Cheshire Cat’. The 
bends and curves of 
its mouth demonstrate 
gravitational lensing 
as predicted by 
Einstein’s general 

‘ theory of relativity. 

‘ This states that a 
massive object can 
. 2 cause the observer to 
experience bending 
of light from a 
; background object. 
. . The cat's features are 
} actually galaxies 
. whose light has been 


4 ’ - bent by massive 


amounts of mass, 
.- : . some of which is 
- dark matter. 


MARS EXPRESS, 19 NOVEMBER 2015 


ESA‘s Mars Express mission has provided both scientists and the public with amazing images of the Red Planet since 
reaching Martian orbit on Christmas Day 2003. This is one of its latest captures and shows the Aurorae Chaos and 
Ganges Chasma, where water once flowed. The image is just a small detail of the 710km-wide and 4.8km-deep chasm 
that connects the vast Valles Marineris canyon system to Mars’s northern lowlands. 


has 
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<Background beauty 


BABAK TAFRESHI, 30 NOVEMBER 2015 


} ; The Carina Nebula can be seen in the 

Se ae a background just to the left of one of the 

: ALMA dishes in this image, released as part 
of ESO's Ultra HD Expedition — a project to 
capture the observatory’s sites in 4K 
resolution. The nebula is a large cloud of gas 
ée d caused by stellar formation, glowing red as a 
result of the ultraviolet radiation emitted from 
stars. To the top left and right of the Carina 
Nebula can also be seen star clusters NGC 


3532 and IC 2602. 


? ee: i ; 
+ noe | 
is + x 


This wide-field view shows red hypergiant star VY Canis Majoris set against the backdrop of the Galaxy. 
The star is one of the largest known in the Milky Way and is in the centre of the image amidst clouds of 
red hydrogen gas. Also visible is a bright star cluster around star Tau Canis Majoris towards the upper right. 
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The first astronaut sponsored by the British 
government has arrived in space 


ASTRONAUT TIM PEAKE has boarded the 
International Space Station, where he will live 
and work until mid 2016. He arrived at the 
station at 17:33 GMT on 15 December, a few 
minutes late after a fault required his Soyuz 
craft to dock manually. 

“TArriving] on the International Space 
Station and adapting to the zero-G 
environment, being able to go to the Cupola 
and look at that amazing view of Earth is way 
beyond my expectations,” said Peake from 
the ISS a few days after arriving. 

He didn’t have long to adapt though. The 
day after he arrived, the rail car that moves the 
ISS’s external robotic arm became stuck, and 
required a spacewalk to fix. The spacewalk 
was performed by fellow Expedition 46 
crewmates Tim Kopra and Scott Kelley. 


The routine tasks have also begun, with 
Peake giving blood to help monitor the 
changes to his body and starting on the 
dozens of experiments he will be working 
on during his six-month stay. He’s also 
begun with the day-to-day chores, such 
as cleaning, and had his first haircut 
in microgravity. 

After the rigours of the Soyuz flight, he 
was greeted with a taste of home. The crew 
had a bacon sarnie waiting for him, and 
he remembered to take the one truly 
important thing with him: tea bags. 

“T have a kind of tea pot and my method 
of decanting it from one pouch to another 
is working really well. So ’'m enjoying 
my tea up here,” says Peake. 
> See Comment, right 
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by Chris Lintott 
Tim Peake’s first few weeks 
on the ISS will probably 
be remembered for his 
orbiting teapot rather than 
for any science that got 
done. This is becoming a 
theme: Tim’s tea will 
feature in a TV program 
next year, while his ESA 
astronaut predecessor, 

the Italian Samantha 
Cristoforetti, made use 

of an espresso machine. 

We've also heard about 
Tim’s adventures with 
getting his parent's 
answerphone and dialling 
a wrong number, and 
watched him attempt the 
compulsory somersault. 
It’s tempting to dismiss 
these as stunts or grabs 
for attention, but that 
misses the point. 

Major Tim’s mission 
isn't just about science. It’s 
about inspiring those of us 
stuck down here on Earth 
to think about what's 
happening above our 
heads. Looking at the faces 
of the children gathered 
in the Science Museum in 
London to watch the 
launch confirms that in 
this important mission, 
Britain's first ESA astronaut 
is off to a good start. 


CHRIS LINTOTT co- 
presents The Sky at Night 
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NEWS IN 


MAGNETIC FIELD 
OF MILKY WAY 
BLACK HOLE 
‘DANCES’ 


Scientists have detected 
the magnetic field of the 
supermassive black hole at 
the heart of the Milky 
Way, Sgr A*. Observations 
made with the Event Horizon 
Telescope — actually a 
global network of radio 
telescopes — traced out the 
magnetic field by measuring 
light polarisation around 
the black hole. 

“Once again, the galactic 
centre is proving to be a 
more dynamic place than 
we might have guessed,” 
says Michael Johnson of 
the Harvard-Smithsonian 
Center for Astrophysics. 
“Those magnetic fields are 
dancing all over the place.” 


HAYABUSA-2 


SPEEDS UP 


The Hayabusa-2 asteroid 
explorer has successfully 
performed an Earth 
swing-by. The manoeuvre 
increased its speed 

to 31.9km per second, 
meaning it should have 
enough momentum to 
catch up with its target 
asteroid, Ryugu, in July 
2018. Once there it will 
attempt to extract a 
sample of the asteroid 
using an explosive 
device, then return it 


to Earth in 2020. 
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4 The 10 hot Jupiters surveyed, to scale with each other; the smallest is approximately the size of its namesake 


Clouds may hide what goes on in planetary atmospheres 


THE WATER “MISSING? from a handful of hot _ 
Jupiter exoplanets appears to have been found. 
Scientists had struggled to explain why the planets 


- appeared to have less-water in their atmospheres 


than expected, but a new study suggests that 

it was néver missing at all, merely hidden 

— concealed behind layers of cloud and haze. 
“The worlds were all hot Jupiters, which 

occupy orbits close to their host stars, making 


them prime targets for atmospheric analysis by . 


both the Hubble and Spitzer Space Telescopes. 


such worlds, the largest number collectively 
examined. By looking at the starlight filtering 
through the each planet’s atmosphere, they 


_ could look for ‘fingerprints’ in the light and 


work out what.elements it was made of. 

On some planets, the vital signal that 
betrayed the presence of water was less than 
expected. Yet.on closer inspection, the planetary 
atmospheres of these waterless worlds seemed 
remarkably flat — devoid of any fingerprints at 
all. This means it is likely that clouds cover the 


_planet, blocking out our view of the atmosphere 
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and its water. And the cloudier a planet 
appeared, the less water there was to be found. 
“Tm really excited to finally ‘see’ this wide group 
of planets together, as this is the first time we’ve 
had sufficient wavelength coverage to compare 
multiple features from one planet to another,” 
says David Sing of the University of Exeter. “We 
found the planetary atmospheres to be much more 
diverse than we expected, and this significantly 
progresses our understanding of what makes up 


’’ these planets and how they were created.” 
Astronomers used these instruments to study 10 _ 


The discovery that water is not missing, 
merely hidden, comes as a great relief to 
planetary scientists as water is an important 
part of the way planets form. 

“The alternative to.this is that planets form in 
an environment deprived of water — but this 


-would require us to completely rethink our 


current theories of how planets are born,” says 
Jonathan Fortney of the University of California, 
Santa Cruz. “Our results have ruled out the dry 
scenario, and strongly suggest it’s simply clouds 
hiding the water from prying eyes.” 
http://hubblesite.org 


Snowdonia becomes 
Dark Sky Reserve 


The region hopes to become 
a haven for astronomers 


SNOWDONIA NATIONAL PARK in Wales has 
been granted International Dark Sky Reserve 
status. This award recognises both the 
outstanding quality of the night sky in the region 
and that real efforts are being made to reduce 
light pollution. 

Wales is already home to the Brecon Beacons 
International Dark Sky Reserve and Elan Valley 
Dark Sky Park. This latest accolade means that 18 
per cent of its land area have protected night skies 
above them, the largest proportion of any country 
in the world. 

“Nowhere else has achieved comparable success 
in recognising the value of night time darkness 
and taking concrete steps to safeguard it for 
future generations,” says John Barentine from 
the Dark Sky Institute in Arizona. 

The team at Snowdonia hope the status as a 
Dark Sky Reserve will improve the environment 
and wildlife of the area as well as attracting new 
visitors to the park. 
www.eryri-npa.gov.uk 
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4 The designation means that Snowdonia’s dark 
skies will now be protected for future generations 


STORMY STAR MIMICS JUPITER 


A GIANT STORM the size of the Great Red Spot 
has been spotted on a star the size of Jupiter — and 
much like its Jovian cousin the storm appears to be 
a persistent one, raging for at least two years. 
Though planets are well known to have storms 
that can last for years, or even centuries, it is the 
first time that a cloudy storm has been seen on a 
star. W1906+40 is classed as an L-dwarf and is just 
large enough to begin atomic fusion. The star 
has a temperature of only 2,200K, which 
means clouds of tiny minerals 
can form in its atmosphere. 


The L-dwarf’s cloudy 
storm is about the 
same size as Jupiter's 
Great Red Spot 


At first it was thought that the storm might 
be a sunspot caused by concentrated magnetic 
fields, but imaging in the infrared revealed the 
dark patch’s true identity. Now follow up 
observations will concentrate on understanding 
this new phenomenon. 

“We don’t know if this kind of star storm is 
unique or common, and we don’t know why it 

persists for so long,” says John Gizis of the 
University of Delaware, the lead 
author of the study. 


www.spitzer.caltech.edu 


NEWS IN 


ROTATING STARS 
HELP PLANETS TO 
BECOME HABITABLE 


Rotating stars can help 
their surrounding planets 
shed excess gas, allowing 
them to become more like 
Earth. When forming in a 
gassy environment, planets 
accrue a large envelope 
of hydrogen gas, making 
them more like Neptune 
than Earth, and thus less 
habitable. However X-ray 
and extreme ultraviolet 
radiation, both produced 
by rotating stars, help to 
blast off this layer by 
heating the gas, meaning 
it is more likely to escape 
the planet's gravity 

and for the planet to 
become habitable. 


| ae 


GAMMA RAYS 
FROM A DISTANT 
BLAZAR 


Powerful gamma rays 
have been seen coming 
from galaxy PKS 
1441+25. The galaxy 
is a energetic blazar, 
and the light should 
have been lost in the 
fog of visible photons 
that fills our Universe. 
“These observations 
constitute a fantastic 
step forward in our 
understanding of blazars 
as cosmic accelerators 
and as light beacons for 
gamma ray cosmology,” 
says Jonathan Biteau 
from the University of 
California, Santa Cruz. 
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CUTTING 


Our experts examine the 
hottest new research 


Location matters 


The position of a supernova within its galaxy 
could tell us a lot about how both came to be 


nderstanding supernovae is the focus 
of a growing fraction of the world’s 
professional astronomers. Fascinating 
and confusing in their own right, these 
dramatic explosions — which can outshine all the 
stars in a galaxy — are now the yardsticks with which 
we measure the expansion of the Universe. But it’s 
hard to understand supernovae without thinking 
about the environment they exist in. Few stars sit in 
isolation: their formation and evolution is controlled 
to some extent by their surroundings. These effects 
can be dramatic, or rather subtle. 

Most supernovae, for example, are caused by the 
collapse of a massive star that has used up the 
nuclear fuel available at its heart. A rapid contraction 
is followed by an explosive rebound, but this only 
happens when the star is bigger than about eight 
solar masses to begin with. Such massive stars live 
for only a short time, and so these ‘core collapse’ 
supernovae are only found in galaxies where stars 
have been forming in the last few hundred million 
years. For the most part, that means spiral galaxies. 

The class of supernova of interest to cosmologists, 
Type Ia supernovae, are more complicated. Most 
form, we think, when material from a hot star is 
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4 The features of spiral 
galaxies — bulges, bars 
and discs - all have 
different star-formation 
histories, which in turn 
influence which type of 
supernova can occur 


CHRIS LINTOTT is an 
astrophysicist and 
co-presenter of The Sky 
at Night on BBC TV. 

He is also the director 

of the Zooniverse project. 


accreted onto a companion white dwarf, a star in the 
later stages of its life. Eventually the dwarf builds up 
sufficient mass to reignite. Because you need time 
for one star to live out its entire life as a normal star 
before becoming a white dwarf, the link between 
Type Ia supernovae and star formation is less clear, 
and they’re seen in both spiral and elliptical galaxies. 

A paper led by Artur Hakobyan of Armenia’s 
Byurakan Astrophysical Observatory takes this sort 
of analysis one step further by looking at where within 
spiral galaxies supernovae take place. This is the 
kind of straightforward question that we’re only just 
getting sufficient data to take a crack at, and the paper 
uses data on more than 500 supernovae discovered 
over the last few decades to attempt an answer. 

The fact that there might be differences isn’t too 
surprising; a spiral galaxy’s bulge, disc and bar (if 
there is one) all have different star-formation histories. 
A bulge, for example, is like a little elliptical galaxy 
plonked in the middle of the disc, and so it hosts 
Type Ia supernovae but not core collapses. 

Bars, the paper explains, also make a difference to 
core collapse supernovae, though not to Type Ia 
supernovae. That makes sense too: the relationship 


between bars and star formation is complicated, but 
in galaxies with tightly wound arms and a bar then 
it seems likely that barred galaxies form fewer massive 
stars. In galaxies with looser arms, a bar seems to make 
no difference to star formation, and indeed there’s 
not much difference in the pattern of supernovae. 
More subtle differences exist, and it seems there is a 
detectable link between the disturbance of a galaxy 
by a merger and an increase in the supernova rate. 

If this is all sounding a bit convoluted, then I 
think that’s the point. Galaxies are complex places, 
and not all supernovae are the same. After hundreds 
of years of study, we’re finally getting to the point 
where we can disentangle their lives, and make 
more sense of what we’re seeing. 


CHRIS LINTOTT was reading... Supernovae and their 

host galaxies — III. The impact of bars and bulges on 

the radial distribution of supernovae in disc galaxies 

by A A Hakobyan et al Read it online at http://arxiv. 
org/abs/1511.08896 


STEVE MARSH, ESA-STEPHANE CORVAJA/2015, NASA/JPL-CALTECH/UCLA/MPS/DLR/IDA, 


ALMA (ESO/NAOJ/NRAO), NASA/JPL-CALTECH/SPACE SCIENCE INSTITUTE 


The scientists behind NASA's 
Juno mission have put out 
a call for images — they 
want amateur astronomers 
to send in their pics of 
Jupiter. Your Earth-based 
observations will be used 
by the team operating the 
JunoCam instrument not 
only to track the cloud 
features before the probe 
arrives in July 2016, but 
also while it is there. 

“In between our close 
Jupiter flybys, Juno goes 
far from the planet ... so 
we really are counting 
on having help from 
ground-based observers,” 
says Candy Hansen, a 
member of the Juno 
science team. For full 
details, visit the NASA 
website: www.nasa. 
gov/feature/jpl/to- 
jupiter-with-junocam 


ESA's LISA Pathfinder 
mission has launched. 
It will pave the way 
for future experiments 
by demonstrating the 
technology needed to 
observe gravitational 
waves, the ripples in 
spacetime predicted 
in Albert Einstein's 
general theory of 
relativity, from space. 
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Ceres’s bright spots are salt 


The shining substance may be a hydrate of magnesium sulphate 


4 Occator crater in false colour, where the two 
most famous of Ceres’s bright spots are located 


THE BRIGHT SPOTS of Ceres are caused 

by a kind of salt, NASA’s Dawn spacecraft 
has revealed. Though much of Ceres is dark, 
it is covered with 130 highly reflective spots, 
the brightest of which are within the Occator 
impact crater, and immediately captured the 
attention of researchers and the public when 
they were first seen last year. 

New analysis suggests that they are caused 
by a hydrate of magnesium sulphate called 
hexahydrite. Most of the bright spots seem to 
coincide with impact craters. “This gives us 
confidence that the bright spots are likely salt 
deposits left over by sublimating salty water,” 
says Vishnu Reddy, a PSI research scientist. 
http://dawn.jpl.nasa.gov 


BABY GALAXIES CRADLED IN DARK MATTER 


A NEST OF infant gigantic galaxies has been 
spotted 11.5 billion lightyears away, at the 
junction of several dark matter filaments that 
make up the cosmic web. The galaxies are 
thought to be the precursors to modern day 
ellipticals, but these youthful versions have star 
formation rates many hundred times greater 
than what we observe in the Milky Way. 
Though it has been long supposed that these 
galaxies form in areas with a high concentration 
of dark matter, these dense junctions were too 
obscured with dust to find them. Using ALMA, 
researchers have been able to pierce through the 
dust with a high enough precision to pinpoint 


this galactic nursery, confirming its dense origin. 


http://alma.mtk.nao.ac.jp/e 


February 2005 


On 6 February 2005, the Sky at Night 
team looked at the Huygens lander, 
which touched down on Saturn’s 
moon Titan the previous month 
having hitched a ride on the Cassini 
probe. It remains the most distant 
extraterrestrial landing ever. Though 
the probe only lasted a few hours its 
photographs were astounding, 
revealing rivers and lakes of 
methane across the surface. 

The Cassini orbiter has had a 
much longer career, delivering 


stunning views of not only the 
planet and its rings, but also its 
moons, having discovered a 
few along the way. 

However, as it edges towards 
the end of its working life, Cassini’s 
controllers have a few daring flights 
left, including attempting to fly the 
probe between the planet and its 
rings. If it should survive these 
extreme flights it will be crashed 
into the planet in 2017: a fitting 
grand finale to a great mission. 


oy. 


aad 


Monstrous galaxies like these have long been 
suspected to form near knots of dark matter 


Cassinithas taken many 
Images of Saturn’s rings, this 
one'from 3 million km away 
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CUTTING 


Our experts examine the 
hottest new research 


The search for impact 
scars on distant gas giants 


The tell-tale signs of comet strikes can stay in the 
atmosphere of Jupiter-like planets for months 


ack in July 1994, the astronomy community 
was taut with anticipation. Comet 
Shoemaker-Levy 9 had been discovered 
the previous spring, as was the fact that it 
was on a collision course with Jupiter. The original 
comet would have been about 5km across, but by 
this time had been broken up by tidal forces from 
Jupiter’s powerful gravity into a long string of 
fragments, which slammed into the gas giant over 
the course of a week like machine gun fire. Of 
course Jupiter rotates, so the impacts were spread 
around the globe along a line of latitude of about 
45°S, roughly corresponding to the southern tip of 
New Zealand on Earth. If such an object had hit our 
planet, the effect would have been apocalyptic. As it 
was, Shoemaker-Levy 9 offered us an invaluable 
opportunity to watch a planetary collision in real- 
time and study the effects on Jupiter’s atmosphere. 
A natural follow-on question, which Laura Flagg 
at Northern Arizona University and her colleagues 
ponder in this month’s paper, is would a similar cosmic 
collision be detectable on an gas giant exoplanet? 
Infrared observations indicate that roughly one in 
five mature Sun-like stars possesses a dusty debris 
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4 The fragmented 
Shoemaker-Levy 9 
left a string of impacts 
across Jupiter’s 
southern hemisphere 


LEWIS DARTNELL is an 
astrobiologist at the 
University of Leicester 
and the author of The 
Knowledge: How to 
Rebuild our World 
from Scratch (www. 
the-knowledge.org) 


disc, produced by ongoing collisions between 
remaining planetesimals. Today, comets larger 
than lkm in diameter strike Jupiter at the rate of 
about one per century, with Shoemaker-Levy 9 
believed to have originated in the Kuiper Belt. 

Using the Shoemaker-Levy 9 impacts as a case 
study, Flagg worked out what signs might be visible 
on an exo-Jupiter. The impacts caused very bright 
fireballs for a few a seconds, and the hotspots from 
these remained in the atmosphere for a few hours. 
But these effects are so brief that we’d be 
astonishingly lucky to catch one at any given time 
we happened to be observing an exoplanet. But 
another major effect of the Shoemaker-Levy 9 
impacts, and one that was much longer lasting, was 
the plume of small particles deposited at high 
altitudes in Jupiter’s atmosphere. 

Jupiter contains trace amounts of methane, which 
absorbs strongly at the 2.314m and 3.3m wavelengths. 
The high-altitude particles deposited by Shoemaker- 
Levy 9, however, reflect this near-infrared light back 


out into space before it can pass down deeper in the 
atmosphere and be absorbed by methane. So the 
disruptions to Jupiter’s atmosphere could be seen 
very clearly as bright reflective spots at 2.34m and 
3.3um, and these features persisted far longer than 
any impact heating effects. 

These same spectroscopic features could, in 
principle, also be detected in our observations of gas 
giants beyond out Solar System, says Flagg. And if 
we were able to measure periodic variations in the 
spectra as these impact-related bright spots turned 
with the planet, we could determine the exoplanet’s 
rotation rate. But more generally, studying how 
impacts can distort the detectable atmospheric 
composition is important for our understanding of 
the make-up of exoplanets. For example, Jupiter 
still has water high in its stratosphere, only because 
of the Shoemaker-Levy 9 impact. 


LEWIS DARTNELL was reading... Detectability of 
planetesimal impacts on giant exoplanets by Laura 
Flagg, Alycia J Weinberger and Keith Matthews 

Read it online at http://www.sciencedirect.com/science/ 
article/pii/S0019103515003681 
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WHAT’S ON FEBRUARY 19 


Our pick of the best events from around the UK 


Yorkshire Dark Skies Festival 


North York Moors and Yorkshire Dales National Parks, 15-21 February 


4 Several events will be held in areas recognised for the quality of their dark skies 


The Yorkshire Dales and North York 
Moors National Park Authorities host a 


week-long Dark Skies Festival this month, 


inviting visitors to get stargazing away 
from the light pollution of big cities. 

Events include observing sessions, 

a Solar System scavenger hunt, 
telescope making, craft activities and 
storytelling sessions for children. 

There will also be a star party on 
the evening of 20 February in the North 
York Moors, with experts on hand 
to give advice to experienced and 
amateur astronomers alike. The main 


THE SKY AT NIGHT IN FEBRUARY 


events will be held in and around the 
National Park Centres in Reeth, Aysgarth 
Falls and Danby, as well as Sutton 

Bank, Hawes and Dalby Forest, the 
latter three of which are ‘Milky Way’ 
class Dark Sky Discovery Sites. 

Both national parks are working with 
the Reeth Informal Astronomy Group and 
Whitby & District Astronomical Society 
to stage the festival. Prices for the events 
range from free to £6. For more 
information visit www.northyorkmoors. 
org.uk/darkskies and www. 
yorkshiredales.org.uk/stargazing 


FIEIG Four, 14 February, 10pm (first repeat EXEN& Four, 18 February, 730pm)* 


Astrophotography has allowed us to 
uncover the secrets of nearby planets 


SEEING FURTHER 

This episode reveals some of the 
most breathtaking images of our 
Solar System and the cameras behind 
them. Looking at the history of 
astrophotography, the team show 
how advances in imaging have 
changed our view of the planets and 
how these images unravel the nature 
of our cosmic neighbourhood. 


*Check www.bbc.co.uk/skyatnight 
for subsequent repeat times 


Moonday 2016 


The Hub, Regent's Park, London, 15 February, 5pm 


M™ The Baker Street Irregular 
» Astronomers host a 

§) lunar-gazing event for all 
ages and abilities, with a 
range of binoculars and 

™) telescopes available for 

I) attendees to view the 
structures of the Moon. 
Instructional worksheets 
and a brief talk for children 
are planned, and members 
will be observing and 
photographing our close companion throughout 

the evening. Admission is free. 
www.bakerstreetastro.org 


Telescopes Through The Ages 


Cardiff University, 4 February, 7.30pm 
Dr Chris North of Cardiff 


University’s School of 
Physics and Astronomy 
looks at the history of 
telescopes, from Galileo's 
first to the largest specimens 
on Earth. The lecture will 
discuss how they can help 
us to see beyond the 
spectrum of visible light 
and how astronomers can harness the combined 
power of multiple scopes. Admission is free. 
www.cardiff-astronomical-society.co.uk 


Northern Ireland Science Festival 


Various locations, 18-28 February 
% The Northern 


Ireland Science 
Festival returns 
with a wealth of 
astronomy-related 
events including 

a lecture on Pluto, 
a 3D trip through 
the cosmos, the 
science of Star 
Wars and Doctor 
Who, an exhibition 
of Hubble images, 
and an open night 
at the Armagh Planetarium. Listings and prices are 
available at www.nisciencefestival.com 


MORE LISTINGS ONLINE 


Visit our website at www. 
skyatnightmagazine.com/ 
whats-on for the full list of 
this month’s events from 
around the country. 


What's on 


To ensure that your talks, 
observing evenings and star 
parties are included, please 
submit your event by filling 
in the submission form at the 
bottom of the page. 
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ith Tim 
Peake 
now 
safely 
aboard the International 
Space Station, this is a 
good time to ask what 
the ISS has done for us. 
It has been orbiting 
Earth for some time 
now, its first components 
launched in 1998, and 
last November marked 
15 years of continuous 
human occupation. 

There have been 
suggestions that one of 
the drivers behind the 
ISS was to employ rocket 
scientists made redundant 
by the collapse of the Soviet Union. 

Rather than letting them fall into the 
hands of potentially hostile nations, 
why not turn their talents on an 
international programme that could 
help planet Earth as whole. Apocryphal 
tale or not, what we know is that the 
ISS was designed to be a microgravity 
laboratory, investigating what happens 
to the human body in space. 

This is vital information for us all as we 
sit on a cusp in history, waiting to take our 
next steps out into the Solar System. If we 
are to travel back to the Moon, onto Mars 
and then beyond, the effects that prolonged 
exposure to the space environment will 
have on our bodies will be critical 
information. But the results of these 
experiments also have benefits back here 


A PASSION FOR SPACE FEBRUARY 21 


with Maggie Aderin-Pocock 


The Sky at Night presenter explains why we should 
be glad that the ISS is orbiting above our heads 


ay, 
ick” 


on terra firma. Investigations into bone 
density and muscle atrophy give insight 
into many debilitating diseases seen here 
on Earth, especially in old age. 


Science in space 

The ISS bristles with laboratories, 
funded by many different countries. The 
European lab, called Columbus, carries 
out experiments in biology and fluid 
physics. It also does research on solar 
activity and new materials. The Japanese 
science module Kibo, has an external 
platform for exposing objects to the 
vacuum and radiation environment of 
space. Many commercial companies 
work in conjunction with national and 
international space agencies to develop 


new products in the unique environment. 


For instance, 
experiments looking 
into the effects of 
microgravity on bacteria 
are likely to impact 
the development of 
vaccines here on the 
Earth in the future. 
The life of the ISS 
was recently extended 
from 2020 to 2024, 
after approval from US 
President Barack Obama 
and most other partner 
nations. So there is a 
groundswell of support 
for it achievements to 
date and expected for 
results in the future. 
Although the 
scientist in me celebrates the significant 
discoveries that have been made through 
experimentation on the ISS, one of its 
greatest achievements, to my mind, 
is the bringing together of the nations 
of the world. Since the first inhabitants 
boarded in November 2000, more than 
220 astronauts from 18 countries have 
visited the station, some of them more 
than once and some self-funded. Now 
Britain has joined the list with Tim 
Peake. As a child that’s what always 
attracted me to space: the ability it has 
to transcend barriers, and looking at 
the station’s legacy so far I think that this 
is by far its greatest triumph to date. @ 
Maggie Aderin-Pocock is a space scientist 
and co-presenter of The Sky at Night 
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EXOPLANET EXCURSIONS FEBRUARY 23 


JON CULSHAW/'S 


EX PLANET 


EXCURSIONS 


Jon charts the northern expanses of Kepler 452b, a realm of storms and hailstones 


he remarkable super-Earth 
Kepler 452b is serving up 
an enduring array of 
spectacle and fascination. 
The areas I explored on my previous 
two stops were rather balmy, warm 
and humid. This time, refreshed after 
a Keplerian Christmas, [ve steered 
the Perihelion about 6,500km north, 
where the extraordinary cloud 
formations have similarities to those 
on Earth, but Kepler 452b’s greater 
gravity fashions them into darkly 
brooding slate-grey clumps. 

The atmosphere appears very rich 
and thick in composition: the stronger 
gravity draws this dense atmosphere 
downward in a potent concentration 
close to the planet’s surface. It looks 
like ’'m about to witness a particularly 
violent example of the weather that 
an atmosphere of this scale and 
density can create. 

Looming in the distance, around 
10km away, a tempestuous alien storm 
is brewing. We’re familiar with Earth’s 
cyclones and twisters, but this storm 


looks like an endless torrent of molten 
lead stretching from ground to sky. 
From this storm zone comes a 
thunderous sound, like 10,000 iron 
skips full of nautical chains crashing 
down onto granite. The deep rumble 
resonates in a powerfully unsettling 
manner, almost bringing about a sense 
of nausea; I’m grateful to be observing 
this deeply angry alien weather 
phenomena from a safe distance. 

A series of low and broad tree-like 
growths cover a wide expanse in front 
of the storm zone. They’re squat and 
sturdy, lustrous green conical structures 
extending upwards that appear to be 
for capturing moisture. They’re 
reminiscent of some plant species we 
might see on isolated islands such as 
Madagascar or the Galapagos. 

At this distance the fierce weather 
whips up a violent alien hailstorm. The 
dense atmosphere and powerful gravity 
fashions a downpour of hail as ferocious 
as an attacking Roman army. Boulders 
of frozen matter the size of basketballs 
— Cometettes Pll name them — come 


hammering down. The metal shield and 
helmet of even the fiercest legionnaire 
would be scant defence against a 
bombardment like this. 

After three hours or so, the storm 
gives way to calmness and the chance 
to observe the setting of the parent star. 
The density and vast quantity of 
atmosphere on this world, 60 per cent 
larger than Earth, creates the most 
glorious orchestra of refractions that 
even Instagram would fail to imitate. 
Deepest maroon, racing greens and 
shimmering lilac and orange tones beam 
in all directions across the sky. 

Glancing at the Perihelion’s Universe 
clock, I see Earth’s readings presently 
register ‘January 2016’. As the star sets 
beyond this rich atmosphere it takes on 
the warm copper hue of a generous 
measure of single malt. Allow me to raise 
a glass to you in these early days of 2016. 
Wishing you Godspeed and clear skies 
throughout this New Year. 

Jon Culshaw is a comedian, impressionist 
and guest on The Sky at Night 
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The Astronomer Inside will tell you about the planets, stars, 
constellations, clusters, nebulae, galaxies, and more in an 
interactive and interesting way. 


Advanced Coma-Free™ Optics 
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This month’s 
top prize: four 
Philip’s books 


The ‘Message of the Month’ 
writer will receive four top 
titles courtesy of astronomy 
publisher Philips: Robin 
Scagell’s Complete Guide 
to Stargazing, Sir Patrick 
Moore's The Night Sky, 
Robin Scagell and David 
Frydman’s Stargazing with 
Binoculars and Heather 
Couper and Nigel 
Henbest’s Stargazing 2016 
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WHAT YOU'VE BEEN SAYING 
ON TWITTER AND FACEBOOK 


Have your say at twitter. 
com/skyatnightmag 
and facebook.com/ 
skyatnightmagazine 


@skyatnightmag asked: 
What was your favourite 
astro moment of 20152 


Bettina Bowyer The fly 
past of Pluto, naturally, 
without a doubt, what an 
achievement for NASA 


and mankind 


@hastroparr Spending 
time with Apollo 15 
astronaut Al Worden 


Richard Brigg | think 
actually observing & 
photographing the eclipse 
myself & being part of the 
huge interest it generated 
was my highlight 


@JP_astronomy For me it 
has to be Major Tim 
Peake’s launch and arrival 
to the ISS. Great for UK 
space & science and 
education for kids 
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Interactive 


EMAILS e@ LETTERS @ TWEETS e FACEBOOK 


Email us at inbox@skyatnightmagazine.com 


MESSAGE OF THE MONTH 
How | hid my epecivaien | in plain sight 


4 Running plants up the roof supports and along the 
walls helps this observatory blend into its surroundings 


We only have a small garden and the best spot for 
my home-built observatory was right in the middle. 
So to keep my wife as happy as anyone can be when 
their partner digs a large hole and then puts a shed 
in the very middle of what was quite a pretty 
10x10m garden, I have tried to integrate it and make 
it part of the planting, as well as less of an eyesore. 
We now have some very productive runner bean 
plants climbing up the two supports for the roll-off 
roof, and have had several meals with beans from 
these, and covering the side of the observatory 
nearest the house is a honeysuckle and other 

plants. There is even a bird feeder just by the door 
to my ‘shed’ observatory! 

Peter Tickner, Reading Astronomical Society 


What thoughtful planting, Peter. This is a very 
well integrated observatory that adds to your 
garden! Well done. - Ed 


The UFO of Bethlehem 


At this time of year, otherwise rational astronomers 
tie themselves in knots trying to suggest various 
astronomical objects as candidates for the Star of 
Bethlehem (A Passion for Space, December 2015). 
In the original story of the Wise Men following the 
star in Matthew 2:9, “The star went before them till 
it came and stood over where the young child was”. 
Astronomical objects do not behave like this! The 
Star of Bethlehem, if it ever existed, was more in the 
nature of a UFO than of an astronomical object. 

Dr Ron Barnes, King’s Lynn 


An interesting point, Ron. It does seem from the 
description as if the Wise Men had a moving 
object to guide them. - Ed 


Stan’s salutations 

Since retiring last year I decided to take up 
astronomy again after a gap of many years. So 

I acquired a small refractor, but my problem 
was that I only knew the more famous 
constellations and planets. I tried a couple of 
magazines but then came across yours and knew 
it was the right one. From the all-sky chart to 
the deep-sky and binocular tours, and all the 


other info you provide, it has opened my horizons. 
The posters you have included recently have also 
been a boon, and I have got valuable advice on 
telescopes. Keep up the good work. 

Stan Thackstone, North Shields 


Thanks for the kind words, Stan. Stick with us and 
your interest will only grow! - Ed 


Exoplanet anomaly 

Iam probably not the first person to think this, 
but is it possible that the surprising number of 
discovered exoplanets that are both large and 
close to their parent star is an artefact of one of 
the first methods of discovery? The larger the 
planet and the closer it is to the star, the easier 
it will be to detect the light of the parent star 
dimming, as the planet transits across its face. 
David Jeans, Sheffield 


Furthermore, David, as astronomers must 
observe three transits of a planet to confirm a 
detection, the fastest orbiting planets were the 
first to be confirmed. On the other hand, it is 
also in relatively close orbits that we are likeliest 
to find water. - Ed 
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Hotshots 


This month's pick of your very best astrophotos 


a. a Tourists experiencing 


PHOTO. | theaurora 
: OF THE :| mice montey, asisko, SWEDEN, 
. MONTH : |_ 19 JANuAry 2015 

“ - Mike says: “We were lucky enough to get 
married in northern Sweden and returned for 
our 10th anniversary in January 2015. We 
took an open chairlift up 900m to view the 
aurora from a mountaintop and only had one 
night to catch it. | spotted these two tourists 
and thought they would provide good scale 
against the lights, so | repositioned my tripod. 
It felt like we were right inside the aurora.” 


Equipment: Canon EOS 6D DSLR camera, 
24-70mm lens. 


BBC Sky at Night Magazine says: “This 
image shows you don’t need telescopes 

and deep-sky views to take a great 
astrophoto. The enormity of the aurora 

is absolutely mesmerising and the figures 

in the foreground do indeed provide great 
perspective. A perfect merging of astronomy 
and natural beauty.” 


About Mike: “My main 

night-time photo interests 

have so far been more 

concerned with aesthetics: 

using star trails, the 

creative use of flash and 

Moon photos. Recently 

: \ | have been trying to get 
the Milky Way, but it’s proving a challenge! 

; Once I've nailed that then my next photo 

challenge will be to focus more on deep space.” 


The North America and Pelican Nebulae > 


KEVIN GURNEY, LA ROCHELLE, FRANCE, 11 JULY 2015 


Kevin says: “This shot was taken on holiday last summer under amazing dark skies. | am 
particularly pleased with the nice contrast in the Cygnus Wall part of the nebula.” 


Equipment: Modified Canon EOS 600D DSLR camera, William Optics Star 71 apo imaging 
refractor, Astrolrac TT320X-AG mount, IDAS D1 LPS filter. 
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<The Eastern 
Veil Nebula 
TREVOR NICHOLLS, 
CHELMSFORD, 

1 NOVEMBER 2015 


Trevor says: “One 

of the first images 
taken from my home 
observatory. The 
target contains a lot 
of fine detail and the 
challenges - apart 
from weather - were 
in the processing.” 


Equipment: QSI 
6120 CCD camera, 
Takahashi FSQ- 
106ED quadruplet 
astrograph with 
reducer, Paramount 
MX mount, 5nm 
Astrodon filters. 


CHRIS HEAPY, MACCLESFIELD, 28 OCTOBER 2015 


Chris says: “The California Nebula is a large object, which makes life 
difficult for a scope and CCD setup. In the past I’ve only ever managed 
to image small sections, but after acquiring a large-format CCD camera 
with a wider field of view | thought it would be a good test.” 


Equipment: Moravian Instruments G4-16000 CCD camera, Tele Vue 
NP127is apo refractor, 10 Micron GM 2000 HPS mount, Chroma 
3nm Ha and SII filters. 


November Moon > 


STEVE BROWN, STOKESLEY, NORTH YORKSHIRE, 19 NOVEMBER 2015 


Steve says: “The sky was clear and the detail in the Moon to 

be seen with the naked eye was amazing. I've found that with 
the prime-focus technique seeing conditions can make it difficult 
to capture an in-focus shot, but conditions were very good, 
making it easy to focus using my camera's live view.” 


Equipment: Canon EOS 600D DSLR camera, Celestron 
NexStar 6SE Schmidt-Cassegrain telescope. 
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aes BRINTON DARNELL, NORTH YORKSHIRE, 13 NOVEMBER 2015 


Brinton says: “This is one of my favourite Milky Way captures as | 
included quite a bit of foreground. | used four images of the wonderful 
view to the south from my house and captured light pollution from the 
Teesside glow to my advantage as | like the effect!” 


Equipment: Nikon D3100 DSLR camera, Samyang 14mm wide angle lens. 


. 


BILL MCSORLEY, LEEDS, 19 NOVEMBER 2015 


Bill says: “The comet in the image is pure happenstance. When | made 
an initial stack of my images, | noticed a small fuzzy blob off to one 
side. It was only when I created a movie of my images that it became 
it clear that | had in fact also captured a comet.” 


Equipment: QHY8L cooled CCD camera, Sky-Watcher 150P Newtonian 
telescope, Sky-Watcher HEQ5 Pro SynScan mount. 


> The Heart 
and Soul 
Nebulae 

JUAN IGNACIO 
JIMENEZ, SPAIN, 

5 NOVEMBER 2015 


Juan says: “In my 
location the weather 
is usually good, so | 
was able to take 
images over several 
months. The challenge 
was to get the full 
mosaic without 
affecting angle.” 


Equipment: QHY9M 
mono CCD camera, 
APM TMB 105 refractor, 
Sky-Watcher AZ 
EQ6-GT mount. 


ENTER TO WIN A PRIZE! 


ALTAI2 K AST RO We've joined forces with Altair Astro UK to offer 


the person behind next month’s best Hotshots 
image a fantastic prize. The winner will receive a Starwave 50mm Guide Scope and Finder Kit, for 
autoguiding as well as visual use as a finderscope. www.altairastro.com * 01263 731505 


Email your pictures to us at hotshots@skyatnightmagazine.com or enter online. 
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A breathtaking adventure through the 
landscapes that shape Norway 


Call 0203 62 zs 189 or visit 
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ae 
or visit your preferred travel 3 
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YOUR ITINERARY 


DAY 1-2: 

Start your adventure exploring the Arctic 
capital of Tromsg@ before setting sail north to 
Honningsvag; the gateway to the North Cape. 


DAY 3-4: 
Kirkenes, with its unique terrain, culture and geography 
offers a fabulous range of Arctic excursions, before stops in 


Berlevag, Hammerfest and Tromsg. o = 

| Se 
DAY 5-6: ms ) 
Choose from a huge range of winter excursions around the ae 


colourful city of Tromsg, whilst keeping a lookout for the 
Northern Lights as they dance across the Arctic sky. 


WHAT'S INCLUDED? Ss 


Return direct flights to Tromsg, including current taxes 
and charges 


An unspecified cabin including half board 
Transfers as applicable 


5-day itinerary: 1 night at Tromsg@ hotel including breakfast OR 
6-day itinerary: 2 nights at Troms@ hotel including breakfast 


Wine or beer included with dinner whilst on board 


NOT INCLUDED 


Optional excursions e Luggage handling Travel insurance 


DEPARTURE DATES 


5-DAY 


21 Feb 2016 


Prices from £pp 


London Gatwick 

London Gatwick WAS £949 
Bristol 

20 Mar 2016 

6-DAY 


18 Feb 2016 


London Gatwick 


23 Feb 2016 Bournemouth 
wick 
Newcastle 
08 Mar 2016 London Gatwick 
10 Mar 2016 London Gatwick 
15 Mar 2016 
17 Mar 2016 


Dublin 


London Gatwick 
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OF THE. YEAR. 


- Back for its eighth : year, have your 
© “astrophotos got what it takes to win? | 


- eady your Scopes ‘and cameras © 
for the Insight Ast ronomy’ 
Photographer of the Year — ia 
y. competition 2016. - Last year’s Ss 


“the judges with: new ideas a 
1g larg ph 


mp rare not 
only new additions: this’ year’ s ode 
prize has increased to £10,000. 

And the overall prize pot is bigger than 
ever too. In the eight main categories and 
the Young Competition, winners will 
receive £1,500, runners up £500 and 
highly commended £250. Two special 


prize winners will win £750. The overall ease ae — ' 3 
winner is chosen from the winners ofthe === ne th a , of ; ' 
eight main categories. ada orerg Sf : re es v ] ; eer 
ast CN i .) ; ws te ’ is a 4 she eS a 
DATES FOR YOUR DIARY ath. hss MS MRR Ae ik ht 
‘ i t : 


* Competition opens for submissions: 29 February’ ; 
Submission closing date: 14 April © at 
Exhibition opens: 17 September ° Y 


HOW TO ENTER AND. RULES rey bs "bs * vis 


To put your yourself in the running to become the next Insight ; The Mirrored Night Skyby Xiaohua 
Astronomy Photographer of the Year, and to read the full terms and Zhao from China; it made the 
condition, visit the competition website: www.rmg.co.uk/astrophoto shortlist of the ever popular People 
and Space category in 2015 


XIAOHUA ZHAO, JAMEN,PERCY, LUC JAMET, CHAP HIM WONG, PAOLO PORCELLANA, ANDRAS PAPP, LEFTE 
IGNACIO DIAZ BOBILLO, MICHAEL VAN DOORN, DAVID TOLLIDAY, SEBASTIAN VOLTMER, GEORGE MARTI 
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AURORAE 


Capturing an auroral display requires a lot 
of patience (and a little bit of luck), but the 
results can be stunning. Whether northern or 
southern, if the lights feature in the image 
then it should be in this category. 


SKYSCAPES 


Combining Earth with the heavens, skyscape 
images have varied from chance shots to 
premeditated scenes captured at a precise 
moment. Any night sky image that features 
an earthbound scene belongs here. 


PEOPLE AND SPACE 


The People and Space category reminds us of 
our place in the wider Universe. If your shot 
features a human figure (or the afterimage of 
one as in last year’s winner, above), enter 
your astrophoto in this category. 


OUR SUN 


With its shifting surface, the dynamic heart of 
our Solar System offers opportunities for 
imaging roiling prominences, travelling 
sunspots and more. Get creative and show 


the judges something they've never seen before. 


OUR MOON 


Familiar to all, the Moon has an array of 
landmarks to choose from, or you can image 
the whole disc itself. The constant shifting of 
sunlight across the surface means that no 
two images are ever the same. 


PLANETS, COMETS 
AND ASTEROIDS 


Suitable for any shot of our neighbours in the 
Solar System — both the ever present planets 
and visitors such as comets passing through. 


STARS AND 
NEBULAE 


The Milky Way is filled with grand and 
wonderful objects. While the nebulae of 
our Galaxy are renowned for their beauty, 
the stars can also offer many opportunities 
for wonderful images. 


GALAXIES 


There are an estimated 100 billion galaxies in 
our Universe. While we can only see a small 
fraction of them, those that we can offer huge 
variety — from dwarf galaxies with only a few 
thousand stars, to shapeless ellipticals filled 
with trillions and delicately shaped spirals 
with flowing arms. 


SPECIAL PRIZES 
THE SIR PATRICK 


MOORE PRIZE FOR 
capture great astro images 
— this prize is for those 
a. for the first time this year. 
ROBOTIC SCOPE 
can be remotely used by 
amateurs. This prize is 


BEST NEWCOMER 
Even beginners can 
e who only pointed their 
A = camera at the night skies 
Dozens of observatory 
. * - | scopes around the world 
‘ for images taken 
robotically in this way. 


é ie 
J 
oy ie 


INSIGHT ASTRONOMY 
PHOTOGRAPHER OF THE 
YEAR YOUNG COMPETITION 


Age is no limit when it comes to creating astounding photographs. Open to anyone under the 
age of 16, and with three highly commended prizes rather than the usual one, this concurrent 
competition is a great way to encourage youngsters into the world of astrophotography.@ 
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Diamond 
Steeltrack 


Introducing the all-new 
Val Baader diamond-geared 
NM © RP [= | EUS ain Steeltrack-Focusers (BDS). 
hA KS 40) Three versions of Diamond 
4.5mm 6.5mm 9mm 12.5mm 14mm 17.5mm Steeltrack are available: 
Now with Photo-luminescent engrav - lets you find the correct eyepiece at all times. Refractor (BDS-RT), 


Newtonian (BDS-NT) and 
Morpheus 76° 


SC/HD (BDS-SC/HD). 
Introducing the new Baader 
Morpheus 76° eyepieces. 
Features: 
e Full Field Sharpness 
© Long Eye Relief 
¢ Low Distortion 
¢ Immersive Views 
¢ Phantom Coating® Group 
© Optimized Internal Baffling 
© Optimized for Binoviewing 
¢ Weight reduction 
¢ Foldable Eyecups Scope of supply for individual eyepieces 
Safety Features (BDS-RT) (BDS-NT) 
© Photo-Video Adaptation 


(ASBF) 


Baader Solar Filters ) 


Introducing Baader Solar Filters. Three J 
versions of Solar Filters are available: : 
Telescopes (ASTF), . 
Spotting Scope (ASSF) 

and Binocular (ASBF). ® 
The only ready made / 
AstroSolar filter 2 
manufactured by Baader 
Planetarium mbH, 


. . . f ind, 

incorporating their \ wf (ays Tr 

15 years of experience 9 b, @ BAADER Nano acker 
of manufacturing and —_(AsTF) > Fl LTER The travel companion for all 
mounting AstroSolar. ® ° =< Astronomers. The world’s 


smallest star tracker weights 
only 350g. Now with mini-USB 
slot for direct power supply. 


Baader Classic 
Q-Eyepiece Set 
Classic eyepieces: 

6mm, 10mm, 18mm, Ortho 
and 32mm Plossl, Q-Barlow 


2.25x, Q-Turret quad eyepiece 
revolver, Astro Box #1. 


(Camera, ballhead and tripod not included). 


Baader Filtersets 


RGB-Beginners, LRGBC, CCD-Narrowband, Narrowband, CCD Complete, 
1.1/4", 2", 50.4mm, 36mm, 50x50mm, & 65 x 65mm and many more. 


Individual items also 
available seperately. 
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Baader Filter Philosophy 


All Baader filters are designed and manufactured using the same 
philosophy to ensure many years of spectacular and trouble free 
performance. Each filter is cut to size and planeoptically polished to a 
quarter wave on both sides. No filter blank is cut from a large sheet. 
When coated, this seals the filter and ensures the filter does not “age”. 
This is just one example. Please see our website for a fuller explanation. 


Available from specialist astronomy retailers and selected other dealers nationwide. 
www.baader-planetarium.uk.com 


Baader is distributed in the UK & Ireland by David Hinds Limited. Trade enquiries welcomed. 
David Hinds Ltd is an authorised distributor and reseller of Baader Planetarium products. 


SCOTT LANGE/NICK FOSTER X 2, ISTOCK 


> 1. The night at Thousand 
Island Lake seemed like the 
clearest sky of the 21-day trip. 
Banner Peak and the stars 
above reflected off the lake 
vividly, and the air was still 
except for the cries of distant 
coyotes. The glaciers on 
Banner Peak are some of the 
most prominent seen along 
the trail. We had perfect timing 
with this shot, which aligned 
the Milky Way directly over 
the top of the peak. The 
shadow of Banner Peak hides 
the many islands that lie on 
the far end of the lake. Below: 
Scott and Nick pause for a 
breather by Garnet Lake 


| — ve | 
Trail of light 
Astrophotographers Scott Lange and 


Nick Foster take in the dark skies of 
California's historic John Muir Trail 


n September 2015, we spent three 
weeks backpacking the 340km John 
Muir Trail through California’s 
High Sierra. Beginning in 
Yosemite National Park, this rugged 
trail is predominantly over 2,438m in 
elevation and concludes at the summit of 
Mount Whitney — the highest point in 
the contiguous US at 4,421m. The trail 
was completed in 1938 and named after 
the 19th-Century Scottish-American 
conservationist and naturalist John 
Muir, for his work in helping to create the 
national park system, as well as 
campaigning to preserve wilderness 
areas in the Sierra and beyond. 
We began experimenting with 
astrophotography after meeting in 
a 2008 college physics class in San 
Francisco. Our first setup was an 
infrared-converted Canon EOS 60D 


DSLR camera, an 8-inch Newtonian 
telescope and a Celestron CG-5 
motorised mount. Telescope tracking 
and camera focus were difficult tasks, 
but with time and practice we were soon 
producing images that got us hooked 

on astrophotography. 

We formed our astrophotography 
website Dark Sky Photography (www. 
darkskyphotography.com) and began 
launching projects on crowdfunding 
website Kickstarter. Our first two 
projects ‘Dark Sky Tour’ and ‘Operation 
Milky Way’ produced astrophotography 


and nighttime landscape images from 
the southwestern US. These allowed us 
to get acquainted with more professional 
gear such as the Canon EOS 5D MkII 
DSLR camera and Zeiss lenses. As we 
optimised our technique, our gear 
became portable and light enough 

to take far off the beaten path. > 


’ ABOUT THE WRITERS 


"| Scott Lange (left) and Nick Foster are 


the astro imagers behind www. 
darkskyphotography.com and are authors 
of the Dark Sky Tour photography book. 
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Taking on the trail... 


This map shows the location of the John Muir Trail, with the 
numbered boxes matching those in the captions of Scott 
and Nick’s photos (photo one is on the previous page). If you 
fancy tackling the trail yourself, Sacramento, San Francisco 
and Mineta San José airports are all about three hours’ 
drive from Yosemite National Park. To get to the park via 
public transport, San Francisco is the easiest: Amtrak bus 
and rail services can take you as far as Merced, where you 
can connect with the Yosemite Area Regional Transportation 
System (YARTS) to reach the park itself. A free shuttle bus 
operates within Yosemite Valley to help visitors explore the 
area. For more info, visit www.yosemitepark.com. 


BOAR Las Vegas @ 
@ Bakersfield 
Santa Maria) @ x 


4 2. The silhouette. of Cathedral Peak towers over the inlet to 
lower Cathedral Lake in Yosemite National Park. Standing over 
thé water, we set up for the shot in the middle of the inlet to 
_ ‘capture the peak through the clearing of trees. The horizontal 
‘attitude of the rising Milky Way streaking across the sky makes 
yan this shot a unique scene. On our way out of the meadow just 
=... after midnight, we were met by several eyes in the darkness, 
Ba which turned out fo be a herd of deer. 
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A 3. Just a stone's throw off the trail and sitting at 3,209m, Duck Lake 
is a large and crystal clear alpine body of water, appearing radiant 
blue in daylight. We captured this shot under a calm and clear night 
sky just before a strong wind turned this seemingly mirror-like lake 
into a choppy mess, so we were pleased with the timing! The far side 
of the lake was shrouded in stars all the way down to the horizon, 
giving the appearance that we were perched on the edge of the world. 


A 4. Near the Muir Trail Ranch, this section of the San Joaquin River 
is a popular crossing to access the Blaney Hot Springs: a John Muir 
Trail hiker’s lone respite from the freezing cold alpine lakes. Having 
acquired our food resupply hours earlier, we set out to capture a shot 
of what would be one of the largest rivers we encountered on the 
journey. Prior trips through this area had shown this section of river to 
be tumultuous and swift, but being so late in the season, we were able 
to set up our tripod in the water without risk. 


A 5. Realising that we would only have one chance to capture the 
Muir Hut at night, we departed from Muir Trail Ranch and hiked a 
gruelling 32km through Evolution Valley and up the rocky Muir Pass. 
We reached the hut at an elevation of 3,644m at lam. The sky atop 
the pass was crisp and clear with the Milky Way seeming to jet out 
of the hut’s smokestack. The night was concluded with a 5km descent 
that led us down from the desolate boulder-strewn pass and into 
hospitable terrain where we would set up camp. > 
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V 6. The top of Selden Pass at 3,316m was probably our favourite 
campsite of the trip. At first glance it looks as if there is not enough 
room, but after some exploring we found several small hidden areas 
spacious enough for a tent. This view facing south featured a rich 
Milky Way, with Heart Lake in the lower foreground. From this 
vantage point it was almost too easy to capture amazing shots in 
any and every direction. This was one of the last nights during which 
the Moon didn’t disturb the dark sky. 


A 7. This shot looking down onto Lake Marjorie was taken facing 
south towards Crater Mountain, seen directly across the lake. Sheer 
cliffs and rock slides surround the southwest side of the lake, while the 
John Muir Trail can be seen winding upwards towards the 3,697m 
Pinchot Pass — the fifth pass encountered on the trail. Due to a late 
moonset, we elected to sleep half of the night before waking to set up 
for the shot under a completely dark and clear sky. Despite the 
freezing cold, the resulting image was worth the extra effort. 


Y 8. Marie Lake is seen from the vantage point of Selden Pass in this 
12-minute long exposure. The image was taken on the heels of a 
colourful sunset, mirrored by the still surface of the water below. 
Perched upon the exposed pass, the wind was surprisingly calm and 
allowed us to shoot from this unusual location safely. Only hours 
earlier, a smoky haze was in the air from a nearby forest fire, but 
with nightfall it cleared to reveal a seemingly endless view of the 
mountains we had traversed earlier that day. 
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A 9. While camping at Lake Marjorie, we climbed up a hill to get 
a view of the path we'd hiked that day. Upon reaching the top, this 
view of the Upper Basin in Kings Canyon stood before us, with 
Mather Pass in the far distance. The topography of the basin had 
been Martian-like most of the day - barren and filled with large 
boulders - and we were happy to be back among some trees. 
Here you see the northern Milky Way amidst the backdrop of the 
colourful surrounding mountains. 


> 10. Just off the John Muir Trail lies the summit of Clouds Rest, 
offering 360° views of Yosemite National Park. The sky cycled through 
every possible shade of red and blue at sunset, and for a few moments 
the crown jewel of Yosemite - a granite structure called Half Dome 

- was illuminated by the Sun’s reddish-purple rays. Clouds Rest 
provides one of the best views in all of the High Sierra, and its location 
makes it a little less travelled than some other parts of the park. 


Packing for an astrophotography trek 


The photo kit we took on the trip consisted of: 
a Canon EOS 5D MkII DSLR camera, Zeiss 
15mm f/2.8 and Canon 24-105mm f/4 lenses, 
an intervalometer to control long exposures, a 
MeFOTO compact tripod modified for a wider 
stance, a polariser and a 10-stop neutral 
density filter for daytime shots, eight camera 
batteries and a hand-operated, home-made 
‘barn door’ style tracker. 

We carried about five days’ worth (3.5kg) 
of lightweight, calorie-dense food and bear 
cannisters fo store it in, and ate food cached 
in advance. With clothing, tents, bedding and 
sundries our packs weighed around 16kg. @ 


INSIGHT 
ASTRONOMY 
PHOTOGRAPHER 


OF THE YEAR 
If you've been inspired by this feature to 


capture your own wide-field photos of 
the night sky over dramatic landscapes, 


why not enter your images into the 2016 
Insight Astronomy Photographer of the 
Year competition? This year’s contest is 
open for entries on 29 February. For full 
details of how to submit your images 
visit www.rmg.co.uk/astrophoto 
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Physics—Made Clear 


Physics is the fundamental science. It explains how the universe 
behaves and gives us an extraordinary power over our world. This 
makes physics sound like the most complicated subject there is, but 
it isn’t. In fact, physics is so simple that anyone with a willingness 
to learn can grasp its unlimited wonders. 


In 60 enthralling lectures, Physics and Our Universe: How It All 
Works proves that case, giving you a robust introduction to physics 
using nothing more advanced than secondary school algebra. 
Noted physicist and Professor Richard Wolfson’s lectures— 
intensively illustrated with diagrams, animations, graphs, and other 
engaging visual aids—introduce you to scores of fundamental 

ideas related to Newtonian mechanics, oscillations and waves, 
thermodynamics, electricity and magnetism, optics, quantum 
theory, and more. 


Offer expires 20/02/16 
THEGREATCOURSES.CO.UK/6SAN 
0800 298 9796 


LECTURE TITLES 


1. The Fundamental 32. Electric Current 
Science 33. Electric Circuits 

2. Languages of Physics 3, Magnetism 

3. Describing Motion 35. The Origin of 

4. Falling Freely Magnetism 

5. It’s a 3-D World! 36. Electromagnetic 

6. Going in Circles Induction 

7. Causes of Motion 37. Applications of 
: A Electromagnetic 

8. Using Newton’s Induction 


Laws—1-D Motion 


9. Action and Reaction gE, Meaneucencryy. 


10. Newton’s Laws in 2 oo, ACIDE : 
and 3 Dimensions 40. Electromagnetic 
Waves 
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12. Using Energy Refraction 
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13. Gravity ata 


14. Systems of Particles Gees ae 
44. Cracks in the 


15. Rotational Motion Classical Picture 


Geli) Si) 45. Earth, Ether, Light 
17. Back and Forth— F a 
Oscillatory Motion 46. spec Relativity 
47. Time and Space 


18. Making W 
e He sence 48. Space-Time and 
19. Fluid Statics— Mass-Energy 


The Tip of the Iceberg ee 
20 Fluid bynamics 49. General Relat 
50. Introducing the 


21. Heat and Temperature Quantum 
22. Heat Transfer 51. Atomic Quandaries 
23. Matter and Heat 52. Wave or Particle? 
24. The Ideal Gas 53. Quantum Mechanics 
25. Heat and Work 54. Atoms 
26. Entropy—The 55. Molecules and Solids 
Second Law of ‘ 
Thermodynamics 56. The Atomic Nucleus 
27. Consequences of 57. Energy from 
the Second Law the Nucleus 
28. A Charged World 58. The Particle Zoo 
29. The Electric Field 59. An Evolving Universe 
30. Electric Potential 60. Humble Physics— 


31. Electric Energy Wet We Porn Kio 


Physics and Our Universe: How It All Works 
Course no. 1280 | 60 lectures (30 minutes/lecture) 


SAVE £60 


AL.OS 
DVD £444-99 
+£2.99 Postage and Packing 
Priority Code: 122453 


For over 25 years, The Great Courses has brought 
the world’s foremost educators to millions who want 
to go deeper into the subjects that matter most. No 
exams. No homework. Just a world of knowledge 
available anytime, anywhere. Download or stream 
to your laptop or PC, or use our free mobile apps 
for iPad, iPhone, or Android. Over 550 courses 
available at www.TheGreatCourses.co.uk. 


The Great Courses®, Unit A, Sovereign Business Park, 
Brenda Road, Hartlepool, TS25 1NN. Terms and conditions 
apply. See www.TheGreatCourses.co.uk for details. 


STARS AND STRIPES 


Among the amusement parks and beach resorts of Florida, 
Chris Bramley seeks out dark skies and space history 


hink of Florida and the first Sunshine State, where dark skies shroud 
things likely to come to mind _ large swathes of wilderness areas and 
are theme parks and beaches. | where humankind launched to the Moon. 
While both have natural Kennedy Space Center is hallowed 
appeal, they are not traditionally ground for space fans: the launch site 
high on the list of requirements for every Apollo mission, the home 
j that astronomers would want of the Space Shuttle, the place where 

ABOUT 4 = from a holiday destination everyone who has walked on another 

THE WRITER jhen where they can indulge world so far set off from. 

Che Braniectee ree their hobby. But there It’s an operational launch site so as 

ie : : : h : 

a decade's experience | is another sidetothe you'd expect public access is controlled. 

in science journalism, _ | But as soon as you pass through the gates 

and has edited of the Visitor Complex you meet the 

BBC Sky at Night towering giants of the early Space 
| Magazine since 2011. Race: the Redstones of Project 
Mercury, the Gemini rockets 
and a Saturn 1A —a taste 
of what is to come. > 
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Kennedy Space Center's 'Rocket 
Garden’ where the launch vehicles 
2 of the past stand tall and proud 


N 


ISTOCK X 4, CHRIS BRAMLEY, PANAMA CITY BEACH CVB, 


CHRIS BRAMLEY X 6, ISTOCK X 3 


oe e entrance to the 
ibit is an 


pie in| n a 


- the door is 
by this Shuttle oe 
tank and its boosters 


> The presence of a giant Shuttle fuel tank, 
visible at the other end of the complex, is 
enough to keep even the most fervent space 
geek from becoming overly engrossed in 
the absorbing info boards. As you approach 
you see that this orange tank and its 
expendable boosters are the gateway into 
the Space Shuttle Atlantis exhibit. First 
there’s a film about the early days of the 
craft’s development, which ends with a 
great piece of theatre: as the footage moves 
through launch and the ascent to orbit, the 
screen goes transparent and you see the 
real Atlantis behind it, seemingly hanging 
in space. Then the screen rolls up and you 


are free to walk through. It is awesome, in 
the very literal sense of the word, to think 
of what you are in the presence of, whether 
you are an astronomer or not. 

Because Atlantis is big. All 40m of it 
lies ahead, slightly on its side, cargo bay 
doors open, and as you walk along the 
balcony the heatproof tiles that cover its 
surface are only just out of reach. There 
are fact-packed displays all through this 
cavernous hall, which Shuttle fans will 
want to pore over, covering every almost 
conceivable aspect of the spacecraft: 
engines, flight dynamics, cargo, the 
human experience and more. Head 


4 Atlantis, the last of the Shuttles to go into space, hangs as if in flight (left); head to the lower 
level and you can see the legion of heatproof tiles that kept astronauts safe on re-entry (right) 
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4 The Vehicle Assembly Building — right now it's 
being refitted for NASA's Space Launch System 


down to the lower level and you can walk 
beneath it. It's down here you'll also find 
the family-friendly part of the exhibit, 
where you can have a go at landing the 
Shuttle, docking it with the ISS, and 
grappling cargo with the Canadarm. For 
more of an adrenaline rush, the launch 
experience ride is worth the queue: it goes 
some way towards conveying the forces 
exerted on astronauts — being hoisted 

up vertical and resting there for a good 
few minutes before the simulated launch 
is a nail-biting experience. 


Beyond Atlantis 


It is easy to spend the best part of a day 
in this one exhibit, but you shouldn't 
because of the Apollo-Saturn V Center 

is a mere 10-minute bus ride from the 
main complex. After another theatrical 
introduction in a reconstructed launch 
control room, the doors open and you 
are standing beneath the F-1 engines of 
the largest rocket ever flown. Standing 
beneath this 10m-diamater, 110m-length 
juggernaut is stunning and revelatory, and 
not just for space geeks. The scale of this 
piece of hardware is monumental. 

Force your gaze away from the craft 
that powered humans to another world, 
and you'll find amazing insight into the 
Apollo missions on display. There’s the 
lunar rover, the experiments the Apollo 
astronauts set up on the Moon’s surface, 
even the thoughtfully designed lunar 
‘rickshaw’ that allowed crews to carry 
more equipment during their moonwalks. 

The Saturn V and Atlantis are the two 
must-see exhibitions here, but there’s 
much more to keep families friendly: 
IMAX films, halls on future voyages to 
Mars and the past Mercury and Gemini 
astronauts, and talks and lunches with 
astronauts where you can hear more detail 
about their orbital experiences; even a 
space-themed two-storey softplay. And 
then there’s the site itself. The Visitor 
Complex is just one corner of a vast island, 
which can be toured on a three-hour bus 


The F-1 engines of the 
Saturn V, the largest rocke} 
ever flown, dwarf visitor: 


trip. This takes in the NASA operations 
offices — where the Orion Crew Vehicle is 
being developed — the towering Vehicle 
Assembly Building, and the historic 
Apollo and Shuttle launch pads now being 
repurposed for commercial rocket 
launches. To look out from these over the 
wide stretches of water to the distant 
rocket sheds and launch pads is a heroic 
and inspiring vista, steeped in the history 
of the Space Race and the possibilities for 
the future of spaceflight. 


Atnight in the Everglades 
As you would expect from a state larger 
than England and Wales combined, there 
are vast stretches of wilderness in Florida, 
and where there’s wilderness on the ground, 
there are dark skies above. One of the 
largest of these areas is the Everglades, 

a vast ecosystem of marshes, lakes, and 
pine forest extends from central Florida 
for around 200km down to the southern 
tip of the state. Much of this sparsely 
populated landscape is inaccessible, but its 
headwaters are just south of Orlando, in 
the city of Kissimmee. The built-up world 
of theme parks and freeways seems a world 


away from this older, wilder landscape. 
Dark skies can be found a short drive from 
the hotels of Kissimmee, and in the balmy 
subtropical climate of Florida, there’s a 
real pleasure to be had from a sunset drive 
into the open grassland, for an evening’s 
observing under starry skies. 

If you're of a more adventurous nature, 
it’s possible to combine stargazing with 
a rather unusual activity — a night-time 
airboat tour. Airboats are small, shallow- 
hulled craft that seat 15-20 people and 
glide over the lillies and sawgrass of the 
Everglades, powered by an aircraft-type 
propeller. It’s exhilarating to skim across 
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FLORIDA 
FACT FILE 


Flights 

Return flights, per person 

UK to Orlando from £470 

UK to Pensacola from £530 
Orlando to Pensacola from £150 


Car Hire 
One week plus fuel from £120 


Kennedy Space Center 
www.kennedyspacecenter.com 
Kissimmee 
www.experiencekissimmee.com 
Pensacola 
wwwwisitpensacola.com 

Fort Pickens 
www.nps.gov/guis/planyourvisit/ 
fort-pickens.htm 

Panama City Beach 
www.visitpanamacitybeach.com 
Florida 

wwwwisitflorida.com 


the water beneath the constellations, all 
the more so because darkness is when 

the shallow waters come alive with their 
largest inhabitants — alligators, ranging in 
size from endearing youngsters just 30cm 
from snout to tail to more fearsome full- 
grown adults measuring up to 2m long. 


Dark beaches, dark skies 


There are estimated to be 1.3 million 
alligators in Florida, and while there aren't 
quite as many beaches, there are hundreds 
of them fringing the state’s Atlantic and 
Gulf coasts. The beaches of northwest 
Florida remain relatively undiscovered 

for foreign travellers. Even in the more 
urban areas of this coast, nature makes 

its presence felt. The Gulf Coast’s barrier 
islands and bright white beaches are home 
to several species of turtle, and their 
nesting sites are closely protected. In the 
sand-lined resort of Panama City Beach, 
this protection extends to lighting. Turtle 
hatchlings emerge from their nests at > 


a By the day the Florida Everglades (left) are a beautiful and barren wilderness, which means 
that at night the sky is quite spectacular - one way to see it is on a night-time airboat tour (right) 
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The Milky Way from 
Panama City Beach 


> night and instinctively crawl towards the 
brightest light. On natural beaches this 
behaviour leads them to water illuminated 
by moonlight, but any lights from the 
beachfront developments could lead them 
astray. It's for this reason that lighting 
from buildings fronting the beach is kept 
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The pristine night skies over 
the Everglades, home of the 
alligators and airboats 


low and angled away from the water, 
right along its 30km length. Gazing out 
to sea after dark, the night sky is 
remarkably well populated with stars 
considering the teeming shops, malls 
and condos of the city behind. 

This is a part of Florida where the 
hospitality and laid-back charm of the 
Southern US can be felt, making the city 
of Pensacola, just 40 minutes drive from 
neighbouring state Alabama, an alluring 
place to visit during the day. It’s thriving 
café scene wouldn't feel out of place in 
a European city, and its rich history 
— changing hands between the Spanish, 
French and British Empires several times 
between the mid-16th and mid-19th 
centuries — is preserved in many of the 
buildings that remain in the city centre. 

When evening arrives, the beach 
beckons with its dark skies. South of the 
city, over the 4km-long bridge across the 
bay to the resort of Pensacola Beach, lies 
the Gulf Islands National Seashore, a 
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Pensacola's 
past can be seen in| 
its artful architecture 
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designated 'Wilderness Area' that stretches 
over 250km of white-sand barrier beaches. 
It’s easy to put the lights of the city behind 
you here, and before long there’s nothing 
but sweeping views of the stars above and 
white beach below. Nearby you'll find Fort 
Pickens, a US Civil War fort surrounded 
by untouched pine forest and sparkling 
white beach. Its cannon and brick 
battlements make a magical foreground 
for nightscape astrophotography and are 
immediately adjacent to a campsite with 
200 places, putting this great stargazing 
spot right at your doorstep. 

While there are undoubtedly areas with 
darker skies in the US, the proximity of 
Florida’s theme parks and white-sand 
beach resorts to areas of starry skies means 
that stargazing is perfectly possible here 
— you just have to find the time to do it 
in among everything else. @ 


> Chris travelled to Florida with 
VisitFlorida, the state's tourism bureau 


Total 
eclipse 


2017 


On 21 August 2017, the shadow of 
a total solar eclipse crosses the 
continental US from the Pacific to 
the Atlantic coast. Totality will be 
visible from Oregon, Idaho, 
Wyoming, Nebraska, Kansas, 
Missouri, Illinois, Kentucky, 
Tennessee, North Carolina and 
South Carolina. Florida will 
experience between 80 and 

90 per cent of the total eclipse. 
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INOCULAR TouR 


in fo page 58 for six 
this month’s best 
inocular sights 


f 8 | 
F Sky Guide 
Crater Plato lies on the northetn shore of the giant lunar basin known ry 


@ as the Mare Imbrium. Its lavatilled floor is perfect for showing off the 
~ impressive shadows cast by its elevated rim. With the Moon riding high, 
in the sky in mid February, this is a great time to explore this lunar gem. 


PETE LAWRENCE 
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Highlights 


Your guide to the night sky this month 
This icon indicates a good photo opportunity 


MONDAY > 
Mars and a nearly 

last quarter Moon 

are 2.5° apart at 
06:15 UT, 25° up in the south. 
Mars will be shining at mag. 
+0.8 at this time, and if you 
look 1° south of it you will see 
mag. +2.8 Zubenelgenubi 
(Alpha (a) Librae). 


TUESDAY > 
Catch Jupiter 

through a telescope 

just after it has risen and 
you'll see the shadow of the giant 
moon Ganymede crossing its disc. 
The shadow heads towards the 
western limb around 23:10 UT, 
when Ganymede itself begins its 
transit across Jupiter, leaving the 
disc around 02:25 UT on the 3rd. 


FRIDAY 
Europa’s shadow 
crosses Jupiter's 

disc from 23:24 UT on 
the 4th until 02:16 UT this morning, 
followed by Europa itself from 
00:54 UT to 03:42 UT. Next comes 
lo's shadow, which transits between 
03:56 UT and 06:14 UT, the 
Moon doing the same between 
04:40 UT and 06:55 UT. 


SATURDAY > 
The Moon 

continues to pose 

with the morning planets, 
and this morning there's a lovely 
triangular conjunction between 
mag. —3.9 Venus, mag. 0.0 
Mercury and a 6%-lit waning lunar 
crescent. Catch the trio low in the 
southeast from 07:00 UT. 


< TUESDAY 
It may be possible 
to spot a 1%-lit 
lunar crescent low in the 
west-southwest just after sunset. 


Ganymede’s shadow crosses 
Jupiter’s disc from just before 
midnight until 03:22 UT on the 
nal 10th. Ganymede follows suit 
—_ | between 02:34 UT and 05:52 UT. 


FRIDAY > 
1 2 O) Nie and 
ercury are 
just 4° apart, low 
in the southeast before sunrise. 
Catch them from 07:00 UT. 


Uranus is just 3° from the 
waxing crescent Moon 
(22% lit) in the evening sky. View 

them from 19:00 UT onwards. 


TUESDAY > 
The waxing 
gibbous Moon 
(57% lit) just 
manages to occult mag. +3.6 
Gamma (y) Tauri before they both 
set. Keep watch from 01:30 UT, 
when they will be low in the 
west-northwest; the occultation 
occurs at 01:45 UT if viewed from 
the centre of the UK. 


WEDNESDAY > 
Mag -2.3 
Jupiter sits 
close to the 
98%-lit waning gibbous Moon this 
morning — and despite the Moon's 
brightness brilliant Jupiter should 
stand out well. The pair appear 
close throughout the entire night of 
the 23rd/24th, being closest at 
02:40 UT when they will be 
separated by 2°. 
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FRIDAY 
The 84%-lit 
waning 
gibbous 
Moon will be a little over 4° from 
mag. +1.0 Spica (Alpha («) 
Virginis) at around 22:15 UT. 
Both will be visible low in the 
east-southeast at this time, 

Spica having only just risen. 


THURSDAY 

Look for the waning 
crescent Moon 
(21% lit) rising in the 
southeast at around 04:30 UT 
and you'll see mag. +0.9 Saturn 
6° to the left of it. As the pair gain 
altitude, mag. +1.0 Antares 
(Alpha (ca) Scorpii) will appear 
7.5° below and right of the 
planet as seen from the UK. 


SUNDAY 
If you caught 
yesterday's 
triangular conjunction 
between Mercury, Venus and the 
crescent Moon, have a try for this 
morning's alignment. The lunar 
crescent, now only 2% lit, appears 
9 left of Mercury and is visible 
from 07:00 UT given a flat 
southeast horizon. 


MONDAY 
Comet C/2013 
tte) US10 Catalina 
should be at least 8th 
magnitude and will lie around 
1° from mag. +4.2 open cluster 
Collinder 464 in Camelopardalis 
this evening. 


THURSDAY > 
The brightest 
night-time star, 
mag. —1.5 Sirius 


(Alpha (c.) Canis Majoris), is due 
south at 21:30 UT. Look closely 
and typically you'll see Sirius flash 
a multitude of colours as its light 
is dispersed and refracted by 
Earth’s atmosphere. 


WEDNESDAY 

| 7 Catch the 
1 us) giant 
shadow of 


Ganymede crossing Jupiter's disc 
from 03:50 UT until 07:22 UT. 
The latter stages occur as the sky 
starts to get bright. Ganymede 
itself transits from 05:54 UT. 


MONDAY 
Comet 

) c/2013 

US10 Catalina 
should be 8th magnitude and will 
appear to pass close to mag. +5.7 
open cluster NGC 1502 this 
evening. NGC 1502 lies at the end 
of the impressive asterism known 
as Kemble’s Cascade. See page 50. 


SATURDAY 
With the 
Moon out of 
the way, this is 
a great time to try our Deep-Sky 
Tour. The region of sky covered 
this month is due south, and at its 
best, from 21:00 UT. See page 56. 


MONDAY 
Mars and 
Ke) the Moon 
have their second 


meeting of the month. The 66% 
waning gibbous Moon and mag. 
+0.3 planet are just 7° apart when 
Mars reaches its highest point in 
the sky, due south, at 05:20 UT. 


Jupiter is host to a double shadow 
transit tonight. See page 51. 
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What the team will be 
observing in February 


Pete Lawrence “There are lots of great 
moon and moon-shadow transits to look 
forward to on Jupiter this month. I'll be 
out with my telescope trying to get a 
sequence of images to animate together.” 


Paul Money “I'll be starting the month 
by checking out the last quarter Moon 
on the Ist. It is just above Mars, which 

- in turn lies close to the lovely wide 
double star Zubenelgenubi in Libra.” 


Steve Marsh “I've been looking for a new 
= challenge and as | still don't have any 
comets in my collection | think I'll have a 


go at imaging C/2013 US10 Catalina.” 


Need to know 
The terms and symbols used in The Sky Guide 


UNIVERSAL TIME (UT) AND BRITISH SUMMER TIME (BST) 


Universal Time (UT) is the standard time used by astronomers around 
the world. British Summer Time (BST) is one hour ahead of UT. 


RA (RIGHT ASCENSION) AND DEC. (DECLINATION) 


These coordinates are the night sky’s equivalent of longitude and 
latitude, describing where an object lies on the celestial ‘globe’. 


HOW TO TELL WHAT EQUIPMENT YOU'LL NEED 


© NAKED EYE 
Allow 20 minutes for your eyes to become dark-adapted 


BINOCULARS 


10x50 recommended 
FO) PHOTO OPPORTUNITY 
Use a CCD, planetary camera or standard DSLR 


SS) SMALL/MEDIUM SCOPE 


Reflector/SCT under 6 inches, refractor under 4 inches 


LARGE SCOPE 


Reflector/SCT over 6 inches, refractor over 4 inches 


Getting started 
in astronomy 


If you're new to astronomy, you'll find two 


essential reads on our website. Visit http:// 
bitly/10_Lessons for our 10-step guide to 
getting started and http://bit.ly/First_Tel 
for advice on choosing your first scope. 
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3 top sights 
© Comet C/2013 USI1O Catalina 


WHEN: Throughout the month as specified; the Moon interferes from 20-25 February 


6 Feb SY 


« Collinder 464 


" CAMELOPARDALIS 


22/23 Feb , 


Comet C/2013 
US10 Catalina 


, (08 
Keine s Geet 


"NGC 1502 
i -é 
REE 9 
. . e 


The comet's most impressive encounter — and best photo opportunity - comes when it reaches Kemble's Cascade 


COMET C/2013 US10 
Catalina continues to be well 
placed for those of us living in 
the UK, although its brightness 
is now on the wane. The comet 
is expected to be around 6th 
magnitude at the start of 
February, but down to 8th 
magnitude by the end of the 
month. This means that 
unless something dramatic 
happens the comet is unlikely 
to be visible to the naked eye, 
but remains a binocular object 
throughout the month. 

It should also be a relatively 
easy target for a small 
telescope, though its high 
declination at the start of 
February may require a bit of 
head scratching for equatorial 
mount users. As it passes close 
to the north celestial pole the 
arrangement of the right 
ascension axis isn’t always that 
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intuitive. One positive of C/2013 
US10 Catalina’s position is 
that it is circumpolar and up 
all night long. 

At 00:00 UT on 1 February, 
the comet lies 9° from Polaris 
in the tricky to navigate 


constellation of Camelopardalis. 


Throughout the month it 
heads south, passing some 
attractive deep sky objects. 
On the night of the 8/9th, it 
sits close to the open cluster 
Collinder 464. This is a large, 
sparse cluster of two halves; 
the west half appearing 
brighter than the east. The 
cluster is rated at mag. +4.2 


and marks the northern vertex 


of an equilateral triangle 
formed with mag. +4.3 Alpha 
(a) and mag. +4.6 Gamma (y) 
Camelopardalis. A low power 
of around 20x will give the 
best view of this 2° cluster 


when the comet passes nearby. 
It will be at its closest to 
Collinder 464 at 00:00 UT 
on 9 February. 

After the encounter with 
Collinder 464, C/2013 US10 


(#) NEED TO KNOW 
An object's brightness is 


iven by its magnitude. The 
ne the number, the brighter 
the object: with the rae eye 
you can see down to mag. +6.0. 


Catalina continues south and 
lies at the mid-point of the 
line between Alpha and 
Gamma Camelopardalis at 
00:00 UT on the 14th. 

The highlight for the month 
occurs during the last week of 
February, when the comet is 
approaching 8th magnitude. 
On the nights of the 21st/22nd, 
22nd/23rd and 23rd/24th it 
will be close to the small, 
mag. +6.9 open cluster NGC 
1502, with closest approach 
occurring around 20:00 UT 
on 22 February. 

NGC 1502 lies close to the 
eastern end of a line-of-sight, 
straight-line arrangement of 
8th- and 9th-magnitude stars 
that form the asterism known 
as Kemble’s Cascade. A mag. 
+4.9 star, HIP 18505, sits at 
the centre of the line. The 
arrangement of comet and 
cascade should present a 
great opportunity for astro 
imagers: you will need a setup 
that gives a 4° field of view 
at least to get the whole 
scene in frame. 


Though fading, the comet should be visible in binoculars all month 
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A double moon-shadow transit on Jupiter 
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WHEN: 29 February, from 20:33 UT 


JUPITER IS AN amazing sight when 
viewed through any size of telescope. 
One aspect that continuously proves 
popular is the arrangement of its four 
largest moons — Io, Europa, Ganymede 
and Callisto. As they orbit the planet we 
see their tiny dots flit from one side of 
Jupiter to the other. To help identify 
which is which, check out our Jupiter 
moon chart on page 53. 

When the moons pass between 
Jupiter and the Sun, they cast shadows 
onto the gas giant’s atmosphere below. 
Currently, prior to the planet’s 
opposition in March 2016, the shadows 
precede the moon across Jupiter’s disc. 
After the shadow appears to pass a 
way across the disc, the moon itself 
starts to transit. The shadow then 
exits off the west limb, with the 
moon following suit sometime after. 

Shadow and moon transits aren’t 
particularly uncommon, but multiple 
events happening at the same time 


© Comet P/2010 
V1 Ikeya*Murakami 


WHEN: All month, but the Moon 
interferes between 16-25 February 


COMET C/2013 US10 Catalina is 

not the only relatively bright comet 
visible this month. Periodic comet 
P/2010 V1 Ikeya-Murakami is also 
about and up all night long. This is 

a short-period comet with an orbital 
period of 5.29 years. It was first 
discovered visually in November 2010, 
by two Japanese amateur astronomers, 
Kaoru Ikeya and Shigeki Murakami, 
using 10-inch and 18-inch scopes. 

The comet is expected to be around 
mag. +9.0 at the start of February, 
brightening to mag. +8.0 by the end 
of the month. At the time of writing 
there is no data to confirm the light 
curve, so beware that comet brightness 
can be higher, but far more typically 
lower, than predicted. 

The comet traces out a small arc during 
February, passing between mag. +3.9 Mu 
(u) Leonis at the top of Leo’s Sickle 


Europa's 
shadow 


Europa 


BS) 


Le 


22:43 UT 


lo's shadow 


23:00 UT 


23:20 UT 


Both shadows and their moons will be visible over Jupiter's disc just after 22:43 UT 


have enough ofa rarity about them 
to merit putting in a bit of extra effort 
to catch them. And right at the end of 
February, there’s a double shadow and 
moon transit, resulting in four items 
crossing Jupiter’s disc. The placement 
of the moons and their shadows creates 
a narrow viewing window between 
22:46 UT and 23:20 UT when everything 
is on disc at the same time. 

The event starts with the transit of 
Europa’s shadow starting at 20:33 UT. 
The shadow should become visible a few 


minutes after this time at a point 
close to where Europa lies off Jupiter’s 
eastern limb. Europa itself starts to 
transit at 20:57 UT. 

Next on is Io’s shadow at 22:32 UT, 
closely followed by Io itself at 22:43 UT. 
With the whole of Io’s disc in transit 
at 22:46 UT, this makes Io, Io’s shadow, 
Europa and Europa’s shadow in transit 
at the same time. Europa’s shadow 
reaches Jupiter’s western limb at 
23:20 UT bringing the double moon 
and shadow transit to an end. 


CANCER 


e. 


e Le 


e 


Comet P/2010V1 .° 
_ lkeya-Murakami 


Comet P/2010 V1 Ikeya-Murakami's small arc sees it hang above the Sickle asterism in Leo 


asterism and mag. +3.1 Alpha (a) Lynxis 
at the southern end of Lynx. 

If it follows predictions, the comet 
should be a binocular object given dark 
skies. The Moon interferes between 16-25 
February, but dates outside of this range 


should be fine as long as you make sure 
the Moon is below the horizon when you 
attempt to look for the comet. Its slow 
apparent drift relative to the background 
stars also makes it a good target for CCD 
and DSLR astrophotography. 
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The planets 


MARS 

BEST TIME TO SEE: 29 February 

05:20 UT 

ALTITUDE: 18.5° 

LOCATION: Libra 

DIRECTION: South 

FEATURES: Polar caps, dark albedo 
markings 

EQUIPMENT: 3-inch or larger telescope 


Saturn 


Antares 
2, 


SCORPIUS 


MARS CONTINUES TO improve 

as it approaches opposition on 22 May 
2016. The next couple of oppositions 
occur when Mars is close to perihelion, 
the closest point in its orbit to the Sun. 
In these situations the Earth-Mars 
distance is reduced and the 
apparent size of Mars and 
clarity of its features 
is improved. 
However, from 

the UK, perihelic 
oppositions of 


05:30 UT and the last quarter 
Moon will be a little over 
2.5° northwest of Mars. 
At this time, a 
telescope will show 
Mars’s disc to be 6.8 
arcseconds across. 


Mars occur with The planet just 

the planet low makes it due south 

in the sky. as the sky begins to 
During February brighten. In this 


position it'll be at its 
highest altitude and, in 
theory at least, appear at 
its most stable. From the 
centre of the UK, Mars 
reaches 21° altitude at the 
start of February. 


Mars is travelling 
east against the 
background stars of 
Libra. On 1 February, it 
lies 1° north of mag. +2.8 
Zubenelgenubi (Alpha (a) 
Librae). Catch it around 


© THE PLANETS IN FEBRUARY 


Antares - 


Mars is moving closer to its 
celestial rival, the red star 
Antares in Scorpius 


SERPENS . ; eC : 
_ CAPUT ; VIRGO * 


B 


'e Zubeneschemali 
Moon 


ry ] Feb 


. 1 Feb 


BY 29 Feb 
2Fe @ a 
. \ . e 
P c ) : Zubenelgenubi 


LIBRA 


Mars crosses Libra in February; star positions are relative to the horizon for 05:30 UT on the 15th 


The planet continues to balance on 
the edge of the dawn twilight, just 
managing to reach its highest point in 
the sky, due south, in darkness all month. 
Observing Mars in a brightening twilight 
sky is perfectly feasible, but a dark sky 
will give you the best chance to see the 
bright north polar cap or any dark 
surface markings, due to the greater 
contrast this provides. 

By the end of the month, the apparent 
diameter of Mars increases to 8.5 
arcseconds and its salmon-pink dot 
appears brighter by half a magnitude at 
mag. +0.3. Mars now reaches a high point 
of 18.5° as seen from the centre of the 
UK. A 66%-lit waning gibbous Moon 
lies 7° northwest of Mars on the 29th. 


The phase and relative sizes of the planets this month. Each planet is shown with south at the top, to show its orientation through a telescope 


VENUS 
15 February 


MARS 
15 February 


JUPITER 
15 February 


MERCURY 
1 February 


MERCURY 
15 February 


3 


MERCURY 
29 February 
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SATURN 
15 February 


URANUS 
15 February 


NEPTUNE 
15 February 


0” 10” 20” 30” 40” 


ARCSECONDS 


50” 60” 


JUPITER 

BEST TIME TO SEE: 

29 February, 01:00 UT 
ALTITUDE: 42° 

LOCATION: Leo 

DIRECTION: South 

Jupiter is a morning object 
that culminates (reaches its 
highest point due south) in 
darkness all month. It hovers 
around mag. —2.5 through 
February and is located close 
to mag. +4.1 Sigma (0) Leonis, 
the star marking the back paw 
of Leo. Any scope will show 
details such as the two dark 
belts that run parallel to the 
equator, while a 4-inch or 
larger instrument will reveal 
the famous Great Red Spot. 
The other highlights are the 
four Galilean moons, which 
dance around the planet’s 
globe. Occasionally they 
appear to transit the planet’s 
disc, accompanied by their 
shadows — see page 51 

for details of a double moon- 
shadow transit on the 29th. 


MERCURY 

BEST TIME TO SEE: 

7 February, 07:00 UT 
ALTITUDE: 3° (low) 
LOCATION: Sagittarius 
DIRECTION: Southeast 
Mercury is a morning object 
best seen at the start of the 
month. Greatest western 
elongation occurs on the 7th, 
when Mercury appears 25.6° 
from the Sun. On the 6th, 
mag. 0.0 Mercury, mag. —3.9 
Venus and a 6%-lit waning 
crescent Moon, form a triangle 
in the dawn twilight. To spot 
the planet at the start of the 
month, start looking for it an 
hour before sunrise, ideally 
from somewhere with a flat 
southeast horizon. Telescopically, 
Mercury appears 50% lit and 
8 arcseconds across on the 

Ist, changing to 86% lit and 

5 arcseconds across by the 29th. 


VENUS 

BEST TIME TO SEE: 

1 February, 07:30 UT 
ALTITUDE: 7° 


LOCATION: Sagittarius 
DIRECTION: Southeast 

Venus is a brilliant morning 
object that is getting harder to 
see as it slowly creeps towards 
the Sun. A lovely conjunction 
between mag. 0.0 Mercury, 
—3.9 Venus and a 6%-lit waning 
crescent Moon can be seen in 
the dawn twilight, low in the 
southeast on 6 February. 
Through a scope, Venus shows 
an ll-arcsecond disc, 85% lit 
on 1 February, increasing to 
90% lit by 29 February. 


SATURN 

BEST TIME TO SEE: 

29 February, 05:15 UT 
ALTITUDE: 14° 

LOCATION: Ophiuchus 
DIRECTION: South-southeast 
Saturn is a morning planet 
struggling for altitude. It sits 
in the southern part of 
Ophiuchus, its yellow-hued 
dot shining away at mag. +0.5. 
It’s certainly worth grabbing a 
view of Saturn through a 
telescope if you can because 
the rings are now very wide 
open as the planet approaches 
its solstice position next year. 
Also look out for the pattern 
formed by Saturn, Mars, mag. 
+1.0 Antares (Alpha (a1) 
Scorpii) and a 66%-lit waning 
gibbous Moon on the 29th. 


URANUS 

BEST TIME TO SEE: 

1 February, 19:00 UT 
ALTITUDE: 34° 

LOCATION: Pisces 
DIRECTION: Southwest 
Uranus is an evening object 
losing altitude as darkness 
falls throughout the month. 
It remains at mag. +5.9 all 
month and forms the 
southern vertex of a south 
pointing triangle with mag. 
+4.3 Epsilon (¢) and +5.2 Zeta 
(C) Piscium. On the 21st, at 
18:33 UT, the 21%-lit waxing 
crescent Moon is only 3° 
southeast of the planet. 


NOT VISIBLE THIS MONTH 
NEPTUNE 


TAP HERE 


To see what the planets look like through your telescope with 
our field of view calculator 


JUPITER’S MOONS 


February 


Using a small scope you'll be able to spot Jupiter’s biggest moons. 
Their positions change dramatically during the month, as shown on 
the diagram. The line by each date on the left represents 00:00 UT. 


- DATE 


0 ON AU Ph ON 


ite) 


876543 2 1 


@ Jupiter 


WEST | -EAST 


01 


arcminutes 


lo @Europa © Ganymede 


234567 8 


Callisto 


54 


The Northern Hemisphere 


Ee ake 


STAR CHARTS 
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STAR NAME 


CONSTELLATION 
NAME 


GALAXY 
OPEN CLUSTER 


GLOBULAR 
CLUSTER 


PLANETARY 
NEBULA 


DIFFUSE 
NEBULOSITY 


DOUBLE STAR 
VARIABLE STAR 


THE MOON, 
SHOWING PHASE 


COMET TRACK 


ASTEROID 
TRACK 


* STAR-HOPPING 


PATH 


METEOR 


RADIANT 


ASTERISM 


PLANET 


QUASAR 


STAR BRIGHTNESS: 


MAG. 0 
& BRIGHTER 


MAG. +1 


MAG. +2 


MAG. +3 


MAG. +4 
& FAINTER 


COMPASS AND 
FIELD OF VIEW 


MILKY WAY 


WHEN TO USE THIS CHART 


1 FEBRUARY AT 00:00 UT 
15 FEBRUARY AT 23:00 UT 
29 FEBRUARY AT 22:00 UT 


On other dates, stars will be in slightly different places 
due to Earth’s orbital motion. Stars that cross the sky 
will set in the west four minutes earlier each night. 


HOW TO USE THIS CHART 


1. HOLD THE CHART so the direction you're facing 
is at the bottom. 

2. THE LOWER HALF of the chart shows the sky 
ahead of you. 

3. THE CENTRE OF THE CHART is the point 
directly over your head. 


THE SUN IN FEBRUARY* 


DATE SUNRISE 
1 Feb 2016 07:56 UT 
11 Feb 2016 = 07:37 UT 
21 Feb 2016 = 07:17 UT 
1 Mar 2016 06:56 UT 


SUNSET 
16:51 UT 
17:11 UT 
17:31 UT 
17:48 UT 


THE MOON IN FEBRUARY* 


MOONRISE TIMES 


1 Feb 2016, 01:07 UT 
5 Feb 2016, 05:07 UT 
; 9 Feb 2016, 07:53 UT 


13 Feb 2016, 09:47 UT 


17 Feb 2016, 12:21 UT 
21 Feb 2016, 16:25 UT 
25 Feb 2016, 20:47 UT 


29 Feb 2016, --:-- UT 
*Times correct for the centre of the UK 
MONDAY 


TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY 


FULL MOON 


g 


SUNDAY 
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EE 
Deep-sky tour 


This month's four is a parade around the night 
sky highlights in the constellation of Puppis 


lM Tick the box when you've seen each one 


) 


Our third stop is NGC 2438, 
*d planetary nebula visible 
at low magnification 


. 
- «+ 


M47 


M47 is a mag. +4.4 open cluster in the 
SS constellation of Puppis. If you imagine a line 
between mag. +2.0 Mirzam and mag. -1.5 Sirius 
(Beta (B) and Alpha (a) Canis Majoris), and extend it 
for twice the distance again, you'll be close to its 
location in the sky. Charles Messier’s original entry for 
M47 didn’t point to the cluster and for a while it was 
considered lost. It wasn’t until 1959 that it was realised 
that M47 was in fact open cluster NGC 2422. This is a 
lovely object in any telescope. A 6-inch scope shows 
around 50 stars in an area approximately 0.5° across, 
while a 10-inch scope increases the count to around 
80 stars. A small group of brighter stars sits at the 
cluster’s centre. ] SEEN IT 


M46 


Once you've located M47, finding its neighbour 

M46 is easy because it lies a little over 1° east 
and slightly south. The contrast between the two clusters 
is quite marked. Where M47 shows an irregular 
concentration of stars of varying brightness, mag. +6.5 
M46 is more uniform in appearance, with most of its 
members being around 11th magnitude. The few 
brighter stars that are visible seem grouped towards 
the west of the cluster. A 6-inch scope shows around 
80 stars in an area similar in size to M47, roughly 0.5° 
in diameter. The collection of faint stars making up 
M46 shows no tangible concentration. [1 SEEN IT 


NGC 2438 


No effort is required to locate our next 

tour object because if you have M46 in 
your telescope’s field of view, you'll also have 
NGC 2438 in view too. This is a 10th-magnitude 
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THIS DEEP-SKY TOUR HAS BEEN AUTOMATED 


ASCOM-enabled Go-To mounts can now take you to this 
month’s targets at the touch of a button, with our Deep-Sky 
Tour file for the EQTOUR app. Find it online. 


©) 


YOUR BONUS CONTENT 


planetary nebula located toward M4é6’s northern 
edge, approximately 6 arcminutes from the cluster’s 
centre. With an apparent diameter of 1 arcminute, 
NGC 2438 is surprisingly straightforward to find: 
a low magnification of 50x should pick it up. 
There’s a 13th-magnitude star close to the nebula’s 
centre but this is not its central star, which is around 
17th magnitude. Despite appearances, NGC 2438 
is not within M46 but a foreground object, 2,900 
lightyears distant compared to the 5,400 lightyears 
for M46 itself. [1 SEEN IT 


NGC 2440 


Our next target lies approximately 3.5° south of 

M46. Shining away at mag. +9.4, NGC 2440 
is another planetary nebula, this one located 4,000 
lightyears from Earth. Through a 10-inch scope, the 
nebula has a distinctly elongated shape with uneven 
brightness. The object appears to be around 30x20 
areseconds in size with a brighter ring-like ‘core’ 
measuring 15x20 arcseconds. It’s a lovely object 
which, after using a low power to find, certainly 
responds well to medium- and high-power eyepieces. 
The nebula’s central star is mag. +17.5 and possibly 
the hottest white dwarf known, with a surface 
temperature of 200,000K. C1 SEEN IT 


BOCHUM 4 & 5 

Located 3° west-northwest of NGC 2440 

are two open clusters, Bochum 4 and 
Bochum 5. Mag. +7.0 Bochum 5 is 15 arcseconds 
across compared to 5 arcseconds for mag. +7.3 
Bochum 4. However, Bochum 5 is more difficult 
to discern as its stars tend to blend in with the 
Milky Way background. Located 12 arcminutes 
southeast of Bochum 5, Bochum 4 is easier to see 
because of a lovely small grouping of blue-white 
stars, the brightest of which is mag. +8.0, with an 
orange star to set them off. A long-exposure image 
will reveal the area north of Bochum 4 and east of 
Bochum 5 is glowing with nebulosity from the 
nebula Sharpless 302. L) SEEN IT 


M93 


Our final target is the open cluster M93. It 

can be found 9° to the south of M46 and 1.5° 
to the northwest of the mag. +3.3 Xi (&) Puppis 
which goes by the name of Asmidiske. The cluster 
is a lovely target with any aperture size. In small 
telescopes there’s an interesting asterism that looks 
a bit like a squid, with three lines of stars representing 
the squid’s tentacles, trailing a triangular body. 
A 6-inch scope shows about 30 stars in a central 
10-arcminute region. A large telescope increases 
the star count here considerably, with a 12-inch 
instrument revealing in excess of 100 cluster stars 
arranged in a southwest pointing V-shaped pattern, 
25 arcminutes across. 1 SEEN IT 


Print out this chart and take 
an automated Go-To tour 
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Binocular tour 


Perseus's double and Cassiopeia’s triple 


With 


vie for your attention in the February sky 


Stephen Tonkin [@ Tick the box when you've seen each one 


1, MELOTTE 20 


Mm We begin with a target that is stunning in 

Y binoculars, extending as it does for over 
3° Melotte 20, otherwise known as the Alpha 
Persei Moving Cluster, is found exactly where its 
name suggests — around mag. +1.8 Mirphak 
(Alpha (a) Persei). It is an OB association, 
meaning that it is a loosely bound group of 
massive hot stars of spectral types O and B. It is 
also very young, being only about 60 million 
years old. The cluster is called ‘moving’ because 
all the stars share a similar proper motion 
(motion relative to the celestial sphere) of 
around 33 milliarcseconds per year. L] SEEN IT 


4 KEMBLE’S CASCADE 
Gs Our next object is another binocular classic, 
50, this time in faint Camelopardalis. Although 
this asterism can be tricky to find as there are no 
nearby bright stars, it is well worth persevering. 
Imagine a line from mag. +2.3 Caph to mag. +3.4 
Segin (Beta (f) to Epsilon (2) Cassiopeiae) and 
extend it for the same distance, where you will 
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find an almost straight line of 15 8th-magnitude 
stars with a 5th-magnitude one in the middle. It is 
named for the Canadian amateur Father Lucian 
Kemble, who publicised it after first observing it 
in 1979 with 7x35 binoculars. FL] SEEN IT 


; MELOTIE 15 


Another OB association of even younger 

70, (only 1.5 million years old) blue supergiant 
stars, in 15x70s Melotte 15 appears as a large 
but sparse open cluster. You may notice that the 
brightest stars form a chevron near the centre of 
the cluster and that, even with averted vision, only 
a few more fainter stars can be seen scattered 
throughout it. Unless you have exceptional skies, 
do not expect to see even a hint of the nebulosity 
(IC 1805, the Heart Nebula) sculpted by the 
stellar winds from these stars. L] SEEN IT 


4) THE DOUBLE CLUSTER 

Oe Extend a line from mag. +2.2 Gamma (y) 
$04 Cassiopieae through mag. +2.7 Ruchbah 

(Delta (8) Cassiopeia) for double the distance 


° 
- 


between the stars. Here you will find a close pair 
of open clusters, NGC 884 and NGC 869. Though 
they can be seen with the naked eye, binoculars 
will help you to appreciate their splendour: the 
bigger the binoculars, the more easily you will see 
the varying colour and brightness of the stars that 
give the clusters a 3D appearance. C] SEEN IT 


THE MUSCLEMAN CLUSTER 


From the part of the Double Cluster that is 

YW nearest to Cassiopeia, there is a 2° chain 
of 8 8th- -magnitude stars to the north, leading to 
Stock 2, the Muscleman Cluster. This large faint 
cluster gets its name from the pattern of its 8th- 
and 9th-magnitude stars, which have the form 
of a stick man in a muscle-flexing bodybuilder 
pose, apparently hauling this chain of stars away 
from the Double Cluster. This is a line-of sight effect: 
Stock 2 is only 1,050 lightyears away, compared 
to the 7,200 and 7,500 lightyears of the 
components of the Double Cluster. FE] SEEN IT 


@ NGC 663, 654 & 659 

PM Perseus has the Double Cluster, but 

Y Cassiopeia has a triple! Look 1° left of the 
middle of an imaginary line joining Segin and 
Ruchbah and you will easily find the richest of 
these, NGC 663, the four brightest stars of which 
are separated into pairs. Just under 1° to the 
north-northwest is NGC 654, a small comet- 
shaped patch of light just next to a mag. +7.3 
star. The poorest of the trio is NGC 659, a tiny 
ghostly glow that may need averted vision to 
see. It sits 1.2° south of NGC 654, near mag. 
+5.8 star 44 Cassiopieae. C] SEEN IT 
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Moonwatch 


Plato 


CRATER PLATO is one of the 
defining features on the Earth- 
facing side of the Moon, 
especially in low-magnification, 
full-disc views. When the crater 
is in sunlight, its distinctive 
shape, dark floor and location 
north of the Mare Imbrium 
really make it stand out. 

Although Plato is a circular 
crater, being relatively far north 
of the Moon’s centre means its 
appearance from Earth is 
foreshortened; consequently it 
appears more elliptical than 
circular. The floor is covered with 
smooth, dark lava, and Plato’s 
location in a strip of bright 
highland material — sandwiched 
between the Mare Imbrium to 
the south and Mare Frigoris to 
the north —creates a good 
contrast with the dark floor. 

At first glance with a low- 
to medium-power eyepiece, 
the floor surface does look 
remarkably flat, featureless and 
uniformly dark. However, 
continued scrutiny shows that 
this first impression isn’t 
totally correct. The southwest 
quadrant of Plato’s floor is 
subtly brighter than the rest. 
Rays of brighter material can 
also be seen crossing the floor. 
These variations are easier to 
see when the illumination is 
more direct and overhead, as 
you'd get during the period 
around full Moon. 

There are physical markings 
to be seen here too. A number 
of small craterlets appear 
scattered across the floor; to 
see them you need good seeing 
conditions and a properly 
collimated scope. Larger 
apertures will give you access 
to ever increasing numbers of 
these tiny craterlets and they 
form an interesting target for 
high-resolution imagers. 

There are three 2km 
craterlets arranged more-or- 


less on Plato’s north-south 
centreline, with a similarly 
sized fourth further south and 
west of the others. The rest are 
scattered across the floor with 
no discernible pattern. The group 
of four, assuming you can see 
them, make great navigational 
beacons from which to venture 
out and look for the rest. 

Plato’s rim is very well 
defined all the way around, and 
shows interesting structures 
such as cliffs and a large section 
that appears to have collapsed 
in the west. The walls have 
peaks and troughs in them, 
and these are very evident when 
the Sun angle is low. When 
the Sun rises over Plato a day 
or so after first quarter, the 
east rim profile casts dramatic 
shadows across the dark lava 
floor. Two weeks later, it’s the 
west rim profile casting its 
shadow across the floor. 

One particularly striking 
shadow occurs just after sunrise 


MONTES ‘7 * 
TENERIFFE 
MONS 


PICO % 


THE SKY GUIDE FEBRUARY 59 


STATISTICS 


TYPE: Walled plain 

SIZE: 101km diameter 

AGE: 3.2-3.8 billion years old 
LOCATION: Latitude 51.6°N, 
longitude 9.4°W 

BEST TIME TO OBSERVE: 


Py 


One day after first quarter f 
or last quarter (1, 17-18 and 

29 February) 

MINIMUM EQUIPMENT: 


10x binoculars 


a 
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“Plato’s walls have peaks and 


troughs in them, evident 
when the Sun angle is low” 


at Plato, when what’s known as 
the ‘Gamma peak’ casts its shadow 
west across the floor. An early 
observation by Patrick Moore 
and Percy Wilkins showed the 
peak’s shadow to have a curious 
hooked appearance, coining the 
name. Consequently the shadow 
became known as Plato’s Hook, 
and it still has an air of mystery 
about its appearance even today. 
Although the Gamma peak 
shadow has straight sides, it’s 


possible that a small hill on 
Plato’s floor makes it look curved. 
The whole region around 
Plato is fascinating and full 
of interesting features. To 
the south are the Teneriffe 
Mountains and Mons Pico, 
which jut out of the relatively 
flat lava of the Mare Imbrium. 
To the east are the peaks of the 
Lunar Alps cut through by that 
most famous of lunar valleys, 
the amazing Vallis Alpes. 


GAMMA PEAK 
- SHADOW 


MONTES ALPES” 
ey 


> 


> 


MARE IMBRIUM 
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VALLIS ‘ALPES : 
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4 Brighter rays can be seen when the Sun is high, but shadows emerge as it sinks to a lower angle (inset) 


skyatnightmagazine.com 2016 


ALL PICTURES: PETE LAWRENCE 


60 


Astrophotography 


The craterlets of Plato 


RECOMMENDED EQUIPMENT 


Mono high frame rate camera, red or infrared-pass filter 


4 There are many craterlets within Plato; diameters are in kilometres 


THE MOON HARBOURS 
many challenges that can push 
your camera to the limit. In 
this month’s Moonwatch on 
page 59 we take a look at the 
crater Plato, which sits to the 
north of the Mare Imbrium. 
Asa photographic target, 
Plato is exciting. 

In low-resolution shots of 
the Moon’s disc — captured 
with, say, a DSLR attached to 
a refractor — the crater appears 
as a dark oval embedded in 
the bright highlands located 
between the Mare Imbrium 
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and the Mare Frigoris. It’s a 
pretty distinctive oval too, 
101km from one side to the 
other. At low resolution, the 
floor looks pretty flat and 
featureless: the dark lava that 
coats the floor acts like a screen, 
upon which the shadows cast 
by the crater’s elevated rim play 
out when the terminator’s near. 
Medium- to high-resolution 
images allow you to get closer 
to the crater and reveal some 


KEY TECHNIQUE 


JUDGING THE SEEING 


High-resolution imaging requires your telescope to be properly cooled 
and its optics to be accurately collimated. In addition, sharp focus is 
essential too. However, even if you get all of these factors correct, 
your results can still be thwarted by atmospheric seeing. Assessing 
the nature of the prevailing seeing and understanding factors that 
affect it is as much a part of high-resolution imaging as any of the 
physical instrument settings. The subjective assessment that comes 
with practice is important too, as conditions can change quickly. 


of its hidden secrets. A typical 
setup for this purpose comprises 
a telescope fitted with a high 
frame rate planetary camera, 
the modern equivalent of the 
old webcam setups that first 
introduced the techniques of 
registration and stacking. 

The principle is that the 
camera takes lots of short- 
exposure images, typically 
measured in milliseconds, one 
after the other, recording what 
is essentially a movie. As blobs 
of air of different temperature 
and density pass between your 
telescope and the Moon, so 
light is refracted by different 
amounts, causing features to 
distort. The overall effect is 
known as atmospheric seeing. 


Distortion no more 
In the collection of what 
may be hundreds or even 
thousands of still frames, 
some will show the feature 
undistorted by seeing. The 
short exposures typically 
create noisy images. Pulling 
out the least distorted frames, 
aligning them and averaging 
them together creates a 
smoother result which can 
then be processed further. 
Despite the flat appearance 
of Plato’s floor, there are many 
craterlets strewn across it that 


can be both seen visually and 
imaged. Just outside the 
northwest edge of the floor is 
a relatively straightforward 
2.6km craterlet. On the floor 
itself are four craterlets around 
2km across. These are visible 
in a 4-inch scope and shouldn't 
be too hard to image. Two of 
them form a close pair to the 
north of Plato’s centre. 
Another sits more or less 
in the centre, with the fourth 
slightly further south and west 
of centre. If you can see these, 
look for the more challenging 
1.76km craterlet just to the 
east of the portion of Plato’s 
western rim that has collapsed. 
For a medium- to high- 
resolution setup these larger 
craterlets shouldn’t pose too 
much of a problem. Under 
good conditions a 10-inch 
scope should be able to image 
20 or more craterlets. 
Illumination plays a big part 
in their visibility. Some of the 
larger craterlets have elevated 
rims, so when the Sun angle is 
low either to the east or the 
west these are enhanced by the 
oblique lighting, but more 
direct illumination does work 
for the smaller craterlets too. 
So if the seeing is good, and 
the Moon is high in the sky, 
it’s certainly worth a go. 


Send your image to: hotshots@skyatnightmagazine.com 


STEP-BY-STEP GUIDE 


STEP 1 1 /ii, Ti 
The best type of Hi 
camera for high- 
resolution lunar 
imaging is a mono 
high frame rate 
planetary camera. 
Fitting the camera 
with a red or 
infrared pass filter 
can help to stabilise 
average seeing 
conditions. If the 
seeing is very stable, 
then a red or green 
filter can be used. 
Green will allow 
even finer detail 
than red but is more 
susceptible if the 
seeing isn’t 
absolutely perfect. 


SEEING 


Better 


STEP 3 The collimation test in Step 2 also provides an opportunity 
to assess the seeing. If there’s a lot of distortion to the defocused star 
image, the seeing is unlikely to be good. It’s unusual for the defocused 
star rings to appear perfect and this is where practice and experience 
can help determine how good or bad the seeing conditions actually are. 


THE SKY GUIDE FEBRUARY 61 


STEP 2 Leave your scope outside to cool: at least two hours for an 
8-inch scope and at least four hours for 12-inches or larger. Check the 
collimation by aiming at a medium-brighiness star high above the horizon. 
Defocusing the star both inside and outside the focus position should 
produce an image of symmetrical concentric rings. If not, recollimate. 


STEP 4 

A focal ratio 

of £/25-35 is 
recommended. 

An optical amplifier 
such as a Barlow 
lens can help achieve 
this. Perform the 
star-test in Step 2 
with the Barlow 

and camera in place. 
Point at a partially 
shadowed crater 
and focus accurately. 
Slew to Plato and 
capture at least 
1,000 frames as 

an AVI or SER file. 
Image levels while 
recording should 

be around 80-90 
per cent. 
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STEP 5 Use the freeware AutoStakkert to load a result from Step 4. 
Select Surface, then ctrl-click over a high contrast feature in the preview 
window. Click Analyse. When done, set Frame Percentage to 10 per 
cent, set an AP size of 50 and click Place APs in Grid. Finally, click Stack. 
The finished result is placed in a folder under the main image folder. 


Sea MRU~ Fava Rvaences Tools Seaege 
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STEP 6 the settings in Step 5 are good ones to start with but feel free 
to experiment. Load the processed result from Step 5 into the freeware 
RegiStax. Adjust the wavelet sliders to enhance the appearance of Plato’s 
craterlets. Favour the low value sliders and apply changes to them with 
care as it’s easy to over-sharpen. To finish, click Do All. 
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“The Riot The UK’s Telescope & Equipment Specialists 
Astronom Call 01223 911150 for friendly advice 
y y 
\ and phone orders 


Centre 


Great Service and Best Prices 
We offer a wide range of telescopes and accessories for all your star-gazing needs, 
beginners and experts alike, at our best prices — with free shipping (orders over £50 in UK mainland) 


7 77m ‘ ——Eae 
We are official dealers for Causmoy, (EE Vixen 


Get expert, friendly advice to select the right equipment for your requirements. 
01223 911150 | www.astronomycentre.co.uk | enquiries@astronomycentre.co.uk 
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Request a brochure for full details, or view this product online at: www. omega-holidays.com 
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INSIGHT 
ASTRONOMY 
PHOTOGRAPHER 


OF THE YEAR 


If you've got a great lunar 
image, why not enter it into 
the 2016 Insight Astronomy 
Photographer of the Year 
competition? See page 32 
for entry details. 


A beginner’s guide 


0 imaging the 


THE MOON 


Will Gater shows you how fo take your first 
steps photographing our nearest neighbour 


he silvery Moon riding high in 
the sky ona crisp winter’s 
night is a perennially alluring 
sight, and for the photographers 
among us its smooth seas, mountains and 
crater-flecked plains present a similarly 
inescapable attraction. For those just 
starting out in astrophotography, the 
Moon’s brightness and large apparent 
diameter make it a superb target to cut 
your astro imaging teeth on. Indeed, 


nowadays you need little more than a 
smartphone camera and small telescope 
to snap detailed images of our satellite’s 
spectacular, rugged surface. 

In this feature we’re going to explore 
some of the basics of lunar imaging, 
from the techniques that can produce 
great results to the features and 
phenomena that make ideal subjects 
for beginner shots. We'll also use 
key astro imaging skills — such as 


composition and tracking a target — in 
two step-by-step projects. So read on to 
make the Moon your muse this month.» 


ABOUT THE WRITER 
Will Gater is an 


astronomy journalist, 


author and 
astrophotographer. 
Follow him on 
Twitter: @willgater. 


Even a smartphone 
camera can deliver 
decent shots of 

the Moon 


STEP BY STEP CAPTURE THE FULL MOON AS IT RISES 


AFOCAL |MAGING 


“a 
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IF YOU OWN a small scope then 

you may have already tried one of the 
simplest methods for grabbing a picture 
of the Moon: afocal imaging. This is a 
fancy name for something that’s really 
very simple — holding your camera 

up to the eyepiece of the telescope 

and snapping the view. 

Traditionally, point-and-shoot cameras 
and the like have been used for afocal 
imaging with great success, but now 
— in the age of the camera-equipped 
smartphone — wonderfully detailed, sharp 
images can be captured with just the 


Capturing the view through your telescope with a smartphone 


mobile in your pocket. One 
of the main challenges of 
afocal imaging is keeping 
the camera aligned with 
the eyepiece so that 

the Moon stays in 

view. Special adaptors 
are available to 

buy that will hold 

a smartphone or 

digital camera in 

place to make this easier, but if you're going 
the handheld route then we recommend 
using a low power eyepiece at first. 


4 You can buy 
adaptors to hold a 
smartphone square- 
on to the eyepiece 


Image the full Moon rise with a DSLR or bridge camera, a lens or small refractor, and a static photo tripod 


1. CHOOSE YOUR LOCATION 


An interesting foreground makes for an 
attractive moonrise shot. A sea horizon offers 
a dramatic setting if you're planning to use a 
longer lens, especially with the atmosphere 
distorting and reddening the Moon’s disc. 
Alternatively a high vantage point can give 

a great sense of depth and distance. 


2. TIMING AND DIRECTION 


The time the Moon rises and the direction is does 
so are also vital considerations. Planetarium 
software such as Stellarium (www.stellarium. 
org) and smartphone apps such as The 
Photographer's Ephemeris can be extremely 
useful for planning precisely where you need 
to be looking and when. 


3. SET UP YOUR EQUIPMENT 

Set up 10-15 minutes before moonrise, just in 
case you have kit issues that need addressing. 
If you're at a new site, this will also give you a 
chance to choose the best view or foreground 
for the photo. You'll typically only have a 
short window to get the shot once the Moon 
is above the horizon, so preparation is crucial. 


@& @ 


4. COMPOSE THE SHOT 


Think about the composition of your shot. You 
may have decided on your foreground, but 
how do you want to include it? With a plain 
horizon you could offset the Moon, perhaps to 
include a feature of the landscape. If you have 
a sea horizon, the moonlight on the water 
might help create an attractive focal point. 
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5. CAPTURE THE SHOT 


Once the Moon’s up, experiment with the 
exposure and ISO settings to ensure you get 
detail in your foreground without overexposing 
the Moon. It’s all about waiting for that ideal 
moment when the Moon's light is balanced with 
the fading twilight, the clarity of the sky and 
how high the lunar disc is above the foreground. 
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6. EDIT AND ENHANCE 


When you've captured your shots, it’s worth 
loading them into photo editing software for 
final enhancements. Of particular use for 
moonrise images are the tools that allow you 
to lighten the ‘shadows’ or darker regions within 
an image - this can really help to bring out 
foreground detail that is slightly underexposed. 
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BASICS OF HIGH FRAME RATE IMAGING 
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Learn how to cut through the wobbles of our atmosphere to create sharp lunar images 


next shot another area may be sharper or A single frame 
from an AVI 


video is soft 
and blurry 


the whole disc may be noticeably soft. 
This variation in detail from moment 
to moment is all down to the turbulent 
undulations of the atmosphere high 
above us. When astronomers talk of 


NN good ‘seeing’ conditions, what they 
. = mean is that these undulations are less Stacking the 
pronounced and the view is steadier. best frames 
High frame | : But even on a ‘normal’ night there may from a video 
rate cameras < SN be very brief moments of steadiness that produces an 


image that is 


need to be’ \ «= provide a fleeting, sharp, view of the much sharper 


controlled using g lunar surface. What if there were some 
@ computer way we could capture these transient 
moments and combine them all into 


HOLD A DIGITAL camera or smartphone __ one really sharp image? using software such as RegiStax (www. 
up to the eyepiece of a telescope and This is precisely the principle behind astronomie.be/RegiStax) or AutoStakkert 
snap the Moon’s disc afocally and youre high frame rate lunar imaging. By (www.autostakkert.com), the frames 
likely to notice that from shot to shot the using a webcam or a specialist high from these videos can be sorted and only 
sharpness in the image varies. In one area frame rate camera and a computer, the best selected. These are then stacked 
of an image you might capture acrisp view astrophotographers can capture a together to form a final image that is 

of a crater field, whereas elsewhere in the short video of hundreds, perhaps even carefully sharpened to produce a shot 
shot the image is slightly blurry. In the thousands, of individual frames. Then, that’s beautifully detailed. 


FOCAL LENGTH AND COMPOSITION 


Learning how to place your target properly within the image frame will improve your astrophotos 


WHEN IT COMES to composition, the sky or incorporating a large-scale magnification world of high frame 
choice of what focal length to image the atmospheric phenomenon. rate imaging, where the field of 
Moon at naturally makes a tremendous Using a longer focal length lens, or view is generally very small. Even here 
impact on the final picture. small refractor, will change the feel of the it’s worth considering where in the 

A short focal length DSLR lens will image entirely: here faraway trees, hills shot to place the surface feature you’re 
produce a wide view, with the Moon or buildings can be brought right up imaging, and whether a carefully 
appearing tiny — perfect for conveying a close with the disc of the Moon looming planned mosaic could draw the viewer's 
sense of the great expanse of surrounding over them. And then there’s the high- eye more effectively. > 


4 Short focal lengths allow you to capture the 4 With longer focal lengths you can get closer 4 Under high magnification the lunar disc is 
Moon in the context of the wider landscape and breathe new life into foreground targets replaced with glimpses of individual features 
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STEP BY STEP IMAGING EARTHSHINE 


Discover how to image the portion of the Moon that’s illuminated by the light scattered off Earth 


<1. CONSULT 
A CALENDAR 
Find out when the 
Moon will be a thin 
crescent — there's 

a phase chart in 


our Sky Guide in 


each issue, and 

you can also use 
smartphone apps or 
planetarium software 
such as Stellarium 
(www.-stellarium.org) 
The four days either 
side of new Moon 
are ideal. 


<3. BRING 
THE MOON 
INTO VIEW 


Once set up, move or 

slew your telescope 

to bring the Moon 

into the field of view. 

If your mount can 

track at the lunar 
(B82 RB rate, as opposed to 
the sidereal one, it’s 
a good idea to select 
that now, especially 
if you intend to use a 
longer focal length 
lens or scope. 


<5. FINALISE 
COMPOSITION 
Next look at the 
composition of your 
shot. If your field of 
view is fairly wide 
think about including 
some trees, a distant 
hedgerow or some 
buildings. If you're 
Y ” shooting close in, 
consider how the 
heavily overexposed 
crescent and the 
glow around it will 
look in the frame. 


< 7. SETTINGS 


The camera settings 
required will vary 
between equipment 
setups. Exposures of 
a few seconds at ISO 
400-1600 should work, 
with the lunar crescent 
being overexposed 
by necessity. Longer, 
low ISO exposures, 
for example, will 
produce smoother 
images but may cause 
foreground blurring 
as the mount tracks. 
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2. GET YOUR 
KIT SET UP > 


Depending on when 
you're imaging, the 
Moon will be relatively 
low in either the west 
or east, so ensure you 
have a clear view. 
Set up your mount, 
scope and camera 
as normal — you'll 
need a driven mount. 
We'll be using a DSLR 
and small refractor 
or long lens for 

this tutorial. 


4. FOCUS 


THE IMAGE > 
Getting a sharp 


image is the key to 
capturing a great 
Earthshine shot, so 
confirm that the view 
is in focus. Here the 
live preview function 
on modern DSLRs is 
particularly helpful. 
Observing the 
ragged inner edge 
of the lunar crescent 
is a good way to 
judge the focus. 


6. CAPTURE > 
Be sure to shoot in 
RAW to give you 
greater flexibility when 
it comes to editing. 
Unlike other forms of 
lunar photography, 
Earthshine generally 
requires only single 
shots. Using a remote 
shutter release cable 
will keep the image 
free from blurring 
caused by shake 
introduced when you 
push the shutter button. 


8. TWEAKS, 
CROPS AND 
FINAL EDITS > 


Editing programs like 
Photoshop (paid) and 
GIMP (www.gimp.org) 
allow you to tweak 
the ‘Levels’ to improve 
the colour balance, 
brightness and 
contrast. You may 
also like to employ 
the ‘Unsharp Mask’ 
tool to sharpen up 
fine detail on the 
lunar disc. 


COPERNICUS 

One of the most spectacular 
craters on the Moon, Copernicus 
has it all. Its grand terraced 
walls, prominent central peaks 
and surrounding ejecta blanket 
make it a great imaging target. 


TYCHO’S RAY SYSTEM 

The bright material — known as 
a ray ejecta — blasted across the 
Moon's surface by the impact 
that formed the crater Tycho is 
one of the few lunar features 
which is best seen at full Moon. 


CATHARINA, CYRILLUS 
AND THEOPHILUS 
These three craters are some 
of the most photographed on 
the Moon. For a particularly 
dramatic shot, image them 
two days before first quarter. 


ARISTOTELES 

Crater Aristoteles sits on the edge 
of the Mare Frigoris. Its intricate 
ejecta blanket and terraced walls 
make it a wonderful crater to 
image when it is being lit from 

a low angle. 
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RUPES RECTA 

Also known as the Straight Wall, 
this huge fault is a fascinating 
feature to observe and image. 
You'll need to catch it when it’s 
illuminated obliquely however, 
otherwise it’s practically invisible. 


GASSENDI 

You'll find Gassendi on the 
northern shore of the Mare 
Humorum. When it comes to 
imaging it, good seeing conditions 
are needed to clearly reveal the 
interesting rille system within. 


MORE THAN JUSTTHE MOON 


SCHROTER’S VALLEY 
Vallis Schréteri, or Schréter’s 
Valley, sits next to the prominent 
crater Aristarchus. Capturing 
the fine detail of this winding 
volcanic feature is a good test 
of a beginner's imaging skills. 


hp 


PLATO AND THE VALLIS ALPES 
The region on the north-eastern 
edge of the Mare Imbrium is rich 
in attractive targets and the crater 
Plato and the nearby Vallis Alpes 
are two that no lunar imager 
should overlook. 


These three photogenic phenomena related to our natural satellite are well worth looking out for 


THE BELT OF VENUS 
AND THE FULL MOON 


After the Sun has set on a clear evening look 
in the other direction and you may see the 
atmospheric phenomenon known as the Belt 
of Venus — a pinkish-purple swathe of sky. When 
the full Moon is low down, rising through this 
region, it can be a truly beautiful sight. 


MOON HALOES 


Ice haloes form around the Moon when its 

light is refracted through tiny ice crystals in 

our atmosphere. These ethereal glowing rings, 
and sometimes arcs, make wonderful wide-field 
photo targets, especially when combined with 
interesting foreground scenery such as trees. One 
of the most common is the 22° halo shown here. 


A TOTAL LUNAR ECLIPSE 


A total lunar eclipse provides an opportunity 
to photograph the Moon in a different light, 
in more ways than one. As the Moon passes 
into and, eventually, out of the Earth’s 
shadow, the changing light levels and colours 
of ‘totality’ make it an event you'll absolutely 
want to get your camera out for. 8 
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Algol in Perseus gives its name to a 
whole class of binaries, where a star in 
the prime of its life is drawing matter 
from an aged companion 


extremes 


O 


Als 


‘Or Sun is an oddball: most stars don't exist alone. But 
sociability has consequences, writes Mark A Garlick 


: ike living organisms, stars are a 
* social bunch. Of the 20 star 
systems closest to the Sun, only. 
12 are solitary. Most of the rest 
are binaries, the remainder triple systems 
— around 30 stars in all. Stellar multiplicity 
is very common, and our seemingly 
lonesome Sun drew a short straw. 
If the Sun were reduced to the size 
” ofa pea, the closest stars would still be 
hundreds of kilometres away. So when 
we consider the truly enormous scale 
of our Galaxy, it is obvious that stellar 


St 


multiplicity cannot be the result of 
neighbours just passing by and becoming 
entangled by gravity. Though this does 
happen, it’s phenomenally rare. The 
inescapable conclusion is that most 

stars have companions because that 

is how they are formed. . : 

Stars in binaries are commonly quite 
far apart from each other. They might be 
separated by less than an astronomical 
unit (approximately 150 billion km, the 
Earth-Sun distance) or they could be 
hundreds of times further apart, taking 


e 


f binar 


centuries to complete their orbits around 
each other. We call this latter group 
detached binaries. This is where both 
stars occupy their own Roche lobes — the 
region where matter is gravitationally 
bound to the particular star — without 
spilling over and influencing its companion. 
Yet often the situation is very different. 
If two stars are sufficiently close together 
when one evolves into a red giant, the 
atmosphere of this evolving star can stretch 
beyond its Roche lobe and actually 
reach the companion. This creates > 


MARK GARLICK 


BERNHARD HUBL/CCDGUIDE.COM, MARK GARLICK 


» drag, which brings the stars spiralling together 
and makes for a much more dynamic system — what 
is called an interacting or semi-detached binary 

— with two or more stars engaged in a frenetic 
gravitational tug-of-war. This situation can lead 

to some extreme behaviour. 


A distorted demon 


Algol (Beta Persei) is the first example of an entire 
class of semi-detached star systems, hence collectively 
known as Algol binaries. The two stars are huddled 
close together, with a separation comparable to 
their radii and orbital periods ranging from hours 
to (more typically) days. This proximity means that 
one of the stars, usually one that has entered the late 
stages of its life causing it to greatly expand, is 
distorted by the gravity of its companion, which is 


ROCHE LOBES 


usually more massive, hotter, brighter and still in 
the prime of life. The larger star is so expanded it is 
said to fill its Roche lobe. Gas from the secondary 
component flows towards the primary and strikes 
its surface on the equator. The impacting gas is then 
flung off, somewhat like water bouncing off a 
spinning ball, and spreads out around the primary 
to form a tenuous, messy outflow around it. 

Algol binaries are variable stars, and we know 
of thousands of them. The variation comes from 
the fact they are eclipsing binaries as seen from 
Earth: when the secondary star passes in front of 
* Pleaides its smaller but brighter companion, the brightness 
‘ dips significantly making the star flicker. 

However, in cataclysmic variables we find a much 
more extreme semi-detached binary. Cataclysmic 
variables are a very broad class that includes novae 
and dwarf novae. The two components are almost 
always the same: a red dwarf and a white dwarf. 

4 Algol, affectionately These two stars are so compact that typically the 


known as the ‘winking entire system would fit within the bounds of our 
demon’ because of its 
variability, is an easy 
spot in binoculars 


Sun. They swing around each other in a matter 
of hours. As in Algol binaries, one of the stars, 
the red dwarf, fills its Roche lobe. Gas from this 
star flows towards the voracious white dwarf 

— 10 billion tonnes of it every second — forming 
what is called an ‘accretion disc’ around it. 

It is the accretion disc that gives these systems 
their dynamic properties and puts the cataclysm 
into their name. As material in the disc spirals 
towards the white dwarf, friction heats it to extreme 
temperatures, making these systems very bright in 
the ultraviolet and sometimes X-ray regions of the 
electromagnetic spectrum. Sometimes the accretion 
disc become unstable, suddenly dumping more 
gas than usual onto the white dwarf. Alternatively, 


The delicate balance of gravity is key to understanding Sine stars 


The Roche lobe is the teardrop-shaped region’ _ and the gas feels no net force. That is unless the LI point and flows towards aid around 
around a star in a binary system, within . one of the stars has expanded to the point the other star. As the escaping gas stream 
which gas is gravitationally bound to the star. _ that it fills its Roche lobe. This happens in encircles the star it eventually loops around 
But at the point between the two stars where —_—_ cataclysmic variable and many X-ray and collides with itself. This causes it to lose 
the lobes meet — the inner Lagrangian point binaries. In these cases, the atmospheré energy, spread out and form an accretion 

* (LI) - gravity and centrifugal forces cancel out _of the lobe-filling star is pushed beyond disc around the companion star. 


Binary companion 


Inner 
Lagrangian 
point (L1) 


skyatnightmagazine.com 2016 


Roche lobe : 
Accretion disc 


Giant star which 
has expanded to 
fill its Roche lobe 


Gas stream from 
giant star escaping 
through L1 point. 


there might be a momentary, rapid increase in 
the amount of gas being fed into the disc from 
the secondary. Both situations can cause 
a huge influx of extra material accreted 
by the white dwarf, which then flares 
up to produce a dwarf nova outburst. 
The amount of time between such 
events can vary from days to years. 
In even more extreme cases, the 
gas accumulated by the white 
dwarf becomes so hot and dense 
that the outer layers undergo 
thermonuclear burning, as 
in the centre of a star. This 
is a classical nova. The event 
is sudden and explosive, and 
typically destroys the accretion 
disc but neither star. In time, 
the disc will grow again and the 
‘cataclysm’ will repeat. 
Not all cataclysmic variables 
have accretion discs, however. 
Sometimes the white dwarf is highly 
. Magnetic — around 10,000 times more 
so than atypical bar magnet. This is 
strong enough to disrupt the formation of 
the accretion disc, resulting in a ring instead. 
These systems are known‘as ‘intermediate polars’. 
In ‘polars’, where the white dwarf’s magnetic field 
is stronger still, even a ring cannot form. In this 
instance, gas escaping from the secondary latches 
onto the white dwarf’s magnetic field lines and 
flows towards it in great auroral arcs. 


From powerful to phenomenal 
X-ray binaries are more powerful still. As the name 
suggests, these systems are bright X-ray sources. 
It’s a slight misnomer in that cataclysmic variables 
- are also often X-ray powerhouses, but X-ray 
binaries tend to be much more luminous at these 
wavelengths, for reasons that will become clear. ie 
In appearance cataclysmic variables and X-ray 
binaries are quite similar: a large star sometimes 
filling its Roche lobe, losing gas to a compact 
companion, often — but not always - througha 
disc. The distinction is that in X-ray binaries the 
compact primary is a neutron star or a black hole, 


4 Cataclysmic variables 
irregularly make their 
presence known via 
bright outbursts in the 
ultraviolet and X-ray 
regions of the spectrum 


rather than the white dwarf found in cataclysmic 
variables. This extra degree of compactness is 
what gives them their awesome power. 

In cataclysmic variables, the gas in the accretion 
disc reaches very high temperatures as it spirals 
around in the disc towards the white dwarf. But 
neutron stars are hundreds of times smaller than 
white dwarfs, and black holes are tinier still. This 
means that the gas orbiting in X-ray binaries 
travels a lot closer in towards the compact star, 
picks ‘up much more speed and so more kinetic 


. enérgy, and experiences much greater frictional 


heating. The energy released when this gas accretes 
onto the neutron star or black hole is phenomenal. > 
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> Some X-ray binaries emit as many X-rays as 
thousands of Sun-like stars combined. 

X-ray binaries exist in two flavours. If the 
secondary star is lightweight, such as a red 
dwarf, astronomers call the system a low-mass 
X-ray binary. But in some cases the mass-donating 
star is a massive giant, in which case they are 
called high-mass X-ray binaries; black hole system 


4 The primary of an X-ray 
binary is often a black 
hole or neutron star, not 

a white dwarf; it is the 
denseness of these objects 
that gives the binary its 
phenomenal power 


Contact binaries share a single 
gas envelope; stars in this 
situation will eventually merge 


other, astronomers refer to these as contact binaries. 
A famous example is W Ursae Majoris. Binary 
systems such as this one exchange atmospheric 
gases and share a sheath of gas, or envelope, and 
eventually they settle into a configuration where 
each star has the same temperature. Usually the 
stars are yellow to orange in colour (spectral types 

F to K) with orbital periods ranging from five 

to 20 hours. Often one or both of the stars are 
highly magnetic, and large star spots may be 
present as a result. These systems are true cannibals. 
In time, the larger star will completely consume 

the envelope of its smaller, luckless cohort, laying 
bare its core. Eventually even this is swallowed 

in a final merger, until only a single star exists 
where previously there were two. @ 


Cygnus X-1 is an example. The class as a whole 
resembles cataclysmic variables in that one of the 
stars fills its Roche lobe. But what happens when 


both stars fill their respective lobes? 


The two members touch at the inner Lagrangian 
point, causing the system to resemble a gargantuan 
dumbbell. Because each star is in contact with the 


ACCRETION DISCS - 


ABOUT THE WRITER 


Mark A Garlick is a writer and 
illustrator and animator specialising 
in astronomy. His latest book is 
Cosmic Menagerie: A Visual 
Journey Through the Universe. 


Many powerful phenomena come not from stars, but from the dusty discs around them 


There are many kinds of astronomical objects 
that grow or evolve by gravitationally attracting 
and harvesting nearby material, a process 
termed ‘accretion’. The accretion disc is simply 
what we call the gathered material. It is the 
machine that surrounds an object and allows it 
to grow larger and more massive. For example, 
stars are born at the centre of protoplanetary 
discs, illustrated above. As dust and gas orbit 
in the disc, it loses momentum and spirals into 
the central regions, where it accumulates. 
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In binary stars, accretion dis¢s are created 
when a secondary star fills its Roche lobe and 
spills material into the lobe surrounding an 
adjacent primary star. The gas leaves the 
inner Lagrangian point and runs in a narrow 
stream towards and around the primary star, 
creating a ring-like flow. Friction in this ring 
causes the gas to heat up; converting potential 
energy into kinetic energy. The gas also loses 
angular momentum, so it drops down to lower 
orbits and spreads slowly. inwards, forming a 


fully fledged disc. The inner regions of an 
accretion disc around a stellar mass black 
hole can-have temperatures measuring 
millions of Kelvin — hotenough that they emit 
most of their energy as X-rays: Astronomers: 
find these emissions useful because they can 
detect the disc easily and thus infer the 
presence of a black hole, even if the latter 
emits no radiation. Supermassive black holes 
also exhibit accretion discs, although they are 
orders of magnitude larger and cooler. 


DARK SKY 
Destinafions 


Here's a great selection of places to stay 


where you can relax in comfort and enjoy the 


experience of dark sky observations 


GALLOWAY ASTRONOMY 
CENTRE 


The place in Scotland to 

view the night sky. 

B&B accommodation near the 
UK’s first Dark Sky Park. 

We have a range of telescopes 
plus courses for beginners. 
Children welcome. From only 
£26 pppn. 


@ 01988 500594 
www.gallowayastro.com 


KIELDER OBSERVATORY 


All year round star gazing and astronomy heaven! A magical 
and unique attraction under the largest protected Dark 

Sky park in Europe. Winter nights are darkest and best for 
viewing deep sky objects such as galaxies, while in summer 
you can view the beautiful Milky Way, passing comets, 
shooting stars and see the Sun’s surface using our incredible 
telescopes. Booking is essential via our website. 


@ 0191 265 5510 
www.kielderobservatory.org 
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Forestry Commission Scotland 
Coimisean na Coilltearachd Alba 


Galloway 
Forest Park 


home to the UK’s first 
Dark Sky Park . a 


e & learn more about 
ree wonders of the universe! 


A range of varied events from Mars to stargazing for beginners 
are held across the Dark Sky Park or why not hire your personal 
Dark Sky Ranger for a night and maximise your enjoyment of 
Galloway’s star studded night sky. 

For more information on how to hire a Dark Sky Ranger visit 
www.gsabiosphere.org.uk 

For more on our stargazing events check out our website 

www. forestry.gov.uk/darkskygalloway 


Follow us on www.facebook.com/darkskygalloway 
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District Fringes and 
Eden Valley. For the 
perfect self-catering 
holiday or weekend 
break. Cottages to 
suit all requirements. 
Some properties are 
pet friendly. LATE 
DEALS AVAILABLE. 


@& 01768 892777 
www.absolute-escapes.com 
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Warm, comfortable 4 and 5 star holiday cottages for 
OP rp 2-6 people in idyllic, coastal locations. Guests can view the 

Northumberland night skies through a choice of telescopes 

— either from their cottage garden or from a custom-built, 
a Ay R stargazing shelter with 120mm Pro Refractor telescope. 


www.sark.co.uk = 01668 213 336 


www.rosscottages.co.uk 


Bideford, clase ta bath Exmoor and The town has an cede ee 
Darémarn pravides walks and cycling restaurants, cafes, bs and shops. The 


opportunities for wildlife aud bird Oldenberg sails tr fram the quay on 
watching. The Tarka trail if in the centre of from eeeate pest ling on tides. 
the town providing walks ov cycling. 


Make Pembrokeshire your ideal escape in 2016 with St Brides Bay Cottages. 
Explore the Pembrokeshire coast, all year round! 
Find your coastal get away in one of our 4-star & 5-star self catering 


3 Star family run guest house and 4 star self-catering cottages in great locations. 


cottages ideally situated just outside the Brecon Beacons — 
with its Dark Sky status. The perfect base for observing the 
dark skies with telescope hire available, a large flat area 
for you to set up your telescopes and good horizons south 
and east. Power and storage on location and virtually no 
light pollution, regular visitors include the West of London 
Astronomical Society. Groups of up to 35 welcome. 


ly per: sonal service. Pets, be ey pater. Hot Tubs. Free eres. 


@B 01550 750274 
www.cambrianway.com www.stbridesbaycottages.com ¢ 01437 720027 


TE SRIEPERD'S ARMS HOTEL 


Ennerdale, a valley unique for being returned to its natural 
state, is also home to one of only two dark sky discovery 
sites in the Lake District. By day or night, explore this 
special place from the comfort of The Shepherd’s Arms 
where we offer a warm welcome and a fine choice of 
homemade food, Cumbrian ales and selected wines. Check 
our website for special offers through the winter months. 


@ 01946 861249 
www:.shepherdsarms.com 


SAND PEBBLES 


Serving Breakfast, Lunch and Dinner. 
Traditional roast lunch served every Sunday 
throughout the year. 

Non-residents welcome. 

Dogs allowed, free parking and free Wi-Fi. 
Sea and country views 


@& 01548 561673 
www.sandpebbles.co.uk 
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A hidden gem ofa 4 luxury hotel, in the heart of the 
Borrowdale Valley. Secluded rural setting, surrounded by 
fells close to Derwent Water lake. Come and enjoy some of 
the finest Lakeland views by day and clear dark skies at night. 
Offering a warm welcome, fine dining and highly personal 
service. Peace & Quiet Come As Standard 


@ 017687 77204 
www.borrowdale-gates.com 


THE MILLSTREAM HOTEL 
AND RESTAURAN 


— 


Acharming country hotel situated in picturesque Bosham, 
part of Chichester Harbour, just yards from the waterfront 
and a 10 minute drive to the centre of Chichester. 


The bright and airy bedrooms are individually decorated. 
The private bathrooms have a power shower and free 
toiletries. 


The Millstream Restaurant serves modern British cuisine, 
and has 2 AA Rosettes. Alternatively, Marwick’s Brasserie 
provides a contemporary and relaxed eating environment. 
Sandwiches are available in the bar, and guests can enjoy 
afternoon tea in the cosy lounge. 


@B 01243 573234 
www.millstreamhotel.com 
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Stonehenge is world 
famous, but in its first 
incarnation there were 
no stones at all — only 
a series of earthworks 
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Ib 


MOINES OF 


SOLSTICE 


As archaeologists uncover more about the long 
history of Stonehenge, its purpose is becoming 
~ clearer, writes Ni 


gel Henbest 


ith the days growing ¥ The Heel Stone, lying computer, and even a UFO landing site. As the 
imperceptibly longer, we’re beyond the main circle, is British archaeologist Jacquetta Hawkes once 
beginning our inexorable crawl a focal point for debate wrote: “Every age has the Stonehenge it 
towards the summer solstice, deserves — or desires.” 


when the hours of daylight in the northern 
hemisphere are at their greatest. This magic 
moment has long been considered the 
inspiration for ancient Britons to 
build the magnificent structure of 
Stonehenge in Wiltshire. But this may 
not be the case: the latest research 
suggests that Stonehenge was erected to 
celebrate the solstice at Midwinter, 
when the days are at their darkest. 
Over the centuries, interpretations 
of the purpose of this great 
monument on Salisbury Plain have 
ranged from a mausoleum constructed 
by the wizard Merlin to an astronomical 


One of the certain facts about Stonehenge 
is that it is symmetrical about a line that runs 
southwest to northeast. If you stand in the 
middle of the stone circle, and look to the 
northeast, you'll see the Sun rising over 
an outlying pillar — the Heel Stone — on 
the days around Midsummer. And 
that’s when you'll find the druids 
celebrating each year. 

But Clive Ruggles, emeritus 
professor of archaeastronomy at 
the University of Leicester, begs to 
disagree. “I have no doubt that the 
solstitial alignment was part of the 
significance of Stonehenge,” he says. > 
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> “But there are several reasons to suppose that it 
was actually the opposite direction — towards 
Midwinter sunset — that was the most significant.” 
Indeed, if you stand near the Heel Stone and 

look towards Stonehenge, you can view the 
equally stunning sight of the Sun setting behind 


A The sunset view 
seen from the Heel 
Stone at Midwinter 


MIDWINTER MEGALITHS 


Stonehenge isn’t the only stone age site aligned on the significant date of Midwinter 


the massive stone arches on the afternoon of the 
winter solstice. 


A natural runway 

So which solstice did the builders of Stonehenge 
have in mind, when they erected the giant 
megaliths around 2,500 BC? One problem with 
the Midsummer idea is that the Sun doesn’t 
actually rise behind the Heel Stone. It emerges 
above the horizon somewhat to the left; and then 
passes well over the top of the Heel Stone. The 
Midsummer sunrise actually lies in the centre 
of the Avenue, a broad band of grass bordered 
by low earthworks that stretches away uphill. 
But from within Stonehenge, the Avenue is 
almost impossible to discern. 

On the other hand, if you stand at the far end 
of the Avenue, its banks lead your eye right down 
to the central arches of Stonehenge where the 
Midwinter Sun sets. Archaeologists have now 
confirmed that the Avenue lies over a set of long 
natural grooves in the chalk bedrock, hollowed 
out during the last Ice Age. Back in the days 
when this was an empty plain, people would have 
noticed that these gullies lined up with location 
of Midwinter sunset. It was like a natural runway 
where the Sun landed at the turn of the year. 


NEWGRANGE 


Early one morning in 1967, Irish archaeologist Michael O'Kelly 
huddled deep inside the great burial mound of Newgrange, in 
Ireland. Suddenly, a shaft of light from the rising Sun beamed up the 
long narrow entrance passage. “I was literally astonished,” he 
recalled. “There was so much light reflected from the floor that | 
could see the roof 20 feet above me.” It was Midwinter’s Day, 


the only time the Sun shines into Newgrange. 


MAESHOWE 


On the winter solstice, the setting Sun shines up the passageway of 
the Maeshowe burial mound in Orkney. The passage is short and 
wide enough for the Sun to light up the interior from early December 
to mid-January. But the solstice itself is marked by the Sun — as 

seen from Maeshowe - setting directly over a megalith called the 
Barnhouse Stone. As with Newgrange, there’s no ambiguity as 


to which solstice was celebrated at Maeshowe. 
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PAGAN PARTY TIME 


We've uncovered startling detail about the celebrations at nearby Durrington Walls 


located under the bank of 
Durrington Walls. 

Neolithic construction workers 
almost certainly lived here while 
erecting Stonehenge on the 
plateau above. The two are 
linked by an obvious track. 

Up to 4,000 people may have 
gathered here for national 
celebrations. An analysis of 
animal bones at Durrington Walls 
shows that cattle were brought 
here from as far away as 
Cornwall and perhaps even 
Scotland. The revellers dined on 
cows and pigs, but not sheep or 
much in the way of vegetables. 
The dishes included stews — animal 
remains have been found inside 
cooking pots - as well as hog 
roasts. Often, bones were thrown 


According to the tabloid 
press, Durrington Walls 
was the ‘wild town next to 
Stonehenge where the builders 
partied!’ And the headline 
is pretty accurate. While 
Stonehenge shows little sign 
of human occupation, 
Durrington Walls — just 
downhill in the Avon valley 
- was a thriving metropolis. 
Its giant embankment, 
0.5km across, enclosed 
hundreds of small houses, 
each with a central hearth 
and raised beds. 

Two circles of deep pits 
once held massive wooden 
posts: these spectacular 
timber structures would 
have rivalled Stonehenge 


Durrington Walls was 
a thriving city, home to 
Stonehenge’s builders 


in size. And, in 2015, a row 
of 90 massive stones — long- 
since toppled over — were 


It was a find of huge significance to its 
discoverer, archeologist and director of the 
Stonehenge Riverside Project Mike Parker 
Pearson. “We had stumbled upon the reason 
why Stonehenge is where it is,” enthused Parker 
Pearson in his book Stonehenge. “There [at the 
end of this runway], facing the Midwinter sunset, 
they constructed a circular enclosure, whose 
roundness echoed that of the Sun and the Moon.” 
Clinching evidence appears to come from the 
nearby Durrington Walls, the Neolithic settlement 
where the people who built and used Stonehenge are 
thought to have lived. Analysis of pigs’ teeth found 
at the site-the remnants of huge parties—suggest 
that most of the animals were around nine months 
old when they were slaughtered; given that pigs give 
birth in spring, Parker Pearson concludes that 


before the meat had been 
completely eaten, suggesting 
revellers had plenty to feast on. 


4 Grooves that line up 
with the path of the Sun 
have been discovered 
in the chalk bedrock 

on the Avenue 


“people were here, feasting on pork, at Midwinter 
— most likely around the Midwinter solstice”. 


Stukeley’s surmises 

So why has the idea of Midsummer worship at 
Stonehenge become so engrained? It’s all down to 
the 18th-Century antiquarian William Stukeley, 
who first linked this monument with the solstices. 

His findings on the “principal diameter or 
groundline of Stonehenge, leading from the 
entrance, up the middle of the temple, to the high 
altar” are related in his 1740 work Stonehenge: 

A Temple Restor’d to the British Druids. As he 
describes it, this line runs southwest, in the 
direction of the Midwinter sunset. But Stukeley 
ignored this obvious alignment. Instead, he turned 
round and looked the other way, to deduce “the 
intent of the founders of Stonehenge was to set the 
entrance full northeast, being the point where the 
Sun rises, or nearly, at the summer solstice”. 

The reason for this volte face doesn’t lie in 
Stukeley’s scientific curiosity, but in his role as an 
early Freemason. The west has negative connotations 
in Freemasonry, because it is the direction of death. 
On the other hand, the east is all important: because 
‘the Blazing Star’ (the Sun) appears there. As H L 
Haywood asserts in his 1923 treatise Symbolical 
Masonry, the east “is the goal, the ultimate 
destination, towards which the whole Craft moves”. 

Particularly important is the feast day of St John, 
which is the Christianised date of Midsummer. 
With this mindset, it’s perhaps no surprise that 
Stukeley linked Stonehenge with Midsummer. 
Everyone else, scientists and modern-day druids 
alike, have simply followed suit.@ 


skyatnightmagazine.com 2016 


ISTOCK X 3, MICHAEL BREITE/STEFAN HEUTZ/ WOLFGANG RIES/CCDGUIDE.COM X 2, CHRISTIAN 


FRIEBER/CCDGUIDE.COM, STEVE MARSH, MICHAEL KARRER/CCDGUIDE 


| 


With Pete Lawrence 


Brush up on your 


astronomy prowess with 


our team of experts | 


\ The Guide 


». The basics of lunar observing 
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Get to grips with the practicalities of observing our close companion 


4 Though the Moon completes an orbit of Earth in 27.3 days, it takes 29.5 to complete a cycle of phases due to our planet's motion around the Sun 


he Moon’s an ideal object to 
start your observing odyssey 
because it is big, bright and 
covered with amazing detail. 

Roughly one-quarter the size of the 

Earth, our close companion always 

displays the same face towards us, a 

result of tidal forces in the Earth-Moon 

system synchronising its rotation to 
match its orbital period. 

At any one time, half the Moon’s globe 
is lit by the Sun. Throughout the course 
of an orbit we get to see different amounts 
of the lit hemisphere, giving rise to the 
Moon’s phases. Lined up with the Sun, 

x the Moon’s lit half points away from us, 
producing what’s known as a new Moon. 

Slowly emerging from its new phase 
into the evening sky, the lunar crescent 
thickens from one day to the next. The 
term ‘waxing’ is used to indicate this 
thickening phase. The waxing crescent 
leads into the first quarter Moon, 
appearing as an illuminated semi-circle, 
roughly a week after new. ‘First quarter’ 
refers to the fact that the Moon has 
completed one-quarter of its orbit. 

The bulging phases after first quarter 
are known as waxing gibbous. These 
increase in size until roughly two weeks 
after new, the Moon is on the opposite 


COM 
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side of its orbit from the Sun and appears 
fully lit as a full Moon. 

After this the phases reverse, and the 
illuminated part of the Moon begins to 
shrink or wane. After passing through 
the waning gibbous phases, the Moon 
reaches the three-quarter point of its 
orbit, giving rise to the ‘last quarter’ 
phase. The Moon takes the appearance 
of a semi-circle once again, although 
it’s the opposite half that is illuminated 
than that at first quarter. After this, it 
takes approximately a week for the 
Moon to go through its waning crescent 
phases, visible in the early morning 
sky, before it once again becomes new 
and the whole cycle starts again. 


Stark division 
The dividing line between the lit and dark 
portions of the Moon’s surface is called the 
terminator. If you stood in the lit portion 
close to the terminator, the Sun would 
appear low and yowd be casting a dramatic 
shadow behind you. As you travelled 
further into the lit portion, away from the 
terminator, the Sun would climb higher 
and your shadow would shorten. 

The same effect occurs with the physical 
features on the lunar surface. Those which 
lie close to the terminator cast dramatic 


The terminator is the 
line that separates 
lunar night and day; 
it's in this region that — 
the shadows are at 4 
their most dramatic «| 


4 Little contrast is seen in surface features at full 
Moon, as this image of the Mare Crisium shows 


4 The Mare Crisium again — with the terminator 
much closer, the region shows greater detail 


r 


Me : 


NAKED EYE 
It's easy to see the progression of 
‘O) lunar phases with the naked eye. 
When the Moon is a slender crescent 
in the evening or dawn twilight, it is sometimes 
possible to see its dark portion gently glowing 
due to sunlight reflected off planet Earth. This 
effect is known as earthshine. Your eyes can 
also see the major lunar seas, or maria. 
These huge darkened areas are the result 
of massive impacts forming basins which 
have subsequently filled with dark lava. 


shadows which exaggerate their 
presence. Those further from the 
terminator show hardly any shadows 

and are harder to make out. So ironically, 
the worst time to observe the Moon is 
when it’s full because then, hardly any 
feature shadows are visible. 

The Moon’s orbit is elliptical, meaning 
its distance from Earth changes slightly 
over time. When closest it speeds up 
slightly and slows down when more 
distant. This small variation is enough to 
give us a chance to see a little more around 
the Moon’s eastern and western edges. 

The Moon’s orbit is also slightly inclined 
and this causes it to sometimes appear 
above the Earth’s orbital plane and 
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sometimes below. This gives us an 
opportunity to peek over the top, and 
under the bottom, of the Moon over time. 
Taken together, this rocking and rolling 
action, known as libration, allows us to see 
a total of 59 per cent of the Moon’s globe, 
sometimes revealing tantalising features 
normally hidden from view. 

The upshot of all this variation is that 
any view of the Moon is as exciting as 
those that have taken place before it. So 
the next time you get a clear night and the 
Moon’s up, don’t pass up the chance to 
take a look at this tantalising world. (S] 


Pete Lawrence writes our Sky Guide 
each month — see page 47 


4 Libration brings features on the lunar limb into better view, as seen here - crater Moretus offen 
appears squashed and foreshortened (left) but this changes under favourable libration (right) 


THREE WAYS TO OBSERVE THE MOON 


There's something to see whether you have a telescope or not 


BINOCULARS 

Ma Binoculars increase the detail you'll 
see. As well as dark seas, you'll now 

be able to spot individual craters, 

especially those close to the terminator. The 
smallest craters you'll be able to pick out will 
depend on how still you can hold your 
binoculars, but a pair of 7x50s should be able 
to see features comfortably down to about 
50km across. Large mountain ranges can also 
be seen. Like craters, these are best picked 
out when the terminator is nearby. 


A telescopic view of the Moon is an 

e amazing one that never gets old. At 

MY low powers, the amount of detail is 
breathtaking, and close to the terminator 
relief shadows really help to emphasise detail. 
Upping magnification by using shorter focal 
length eyepieces will get you in closer and give 
you opportunity to ‘roam’ around the lunar 
landscape. Here you'll encounter craters, 
mountains, valleys and cracks in the lunar 
surface known as rilles — a whole new world. 
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The mounted star 
simulator can be used 
indoors — so you won't 
need to waste good 
weather on collimation 


isaligned mirrors are one 
of the common causes of 
reduced image quality in 
reflecting telescopes, but one 
that can be solved with collimation. In this 


two-part project, we'll show you how to 
make a star simulator, a device that can be 
used within the home to both check and 
correct the collimation of a reflector so 
you're able to make the most of your 
observing sessions. 

It is true that there are a number of 
commercially available accessories that 
will generate artificial stars for this exact 
purpose. However, most of these systems 
only work over long distances, sometimes 
up to 30m, which probably means an 
outdoor session unless you are lucky 
enough to have access to a large 
outbuilding or an unused warehouse. 
The principle behind our DIY adaptation 
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How to 


Build a star simulator 


Master the electronics in our home-built collimation aid 


is that it can be used indoors at a distance 
of less than 7m — thereby making it 
possible to set up a test range in a hallway 
or a large living room. 

The task itself requires only minimal 
electronics knowledge and assembly 
skills. At the end of your endeavours 
you will have built your own star 
simulator with which you will be able 
to reveal diffraction circles and bright 
centre spots to rival the star patterns 
shown in your scope’s user manual. 

All of the parts required to build the 
simulator are easily available either online 
or from electronics stockists. The circuitry 
is not complicated, but even so it’s a good 
idea to build a test setup on what is known 
as a ‘breadboard’ to check the arrangement 
of the components and to confirm 
everything functions correctly before 
you begin assembly. 


TOOLS AND 
MATERIALS 


: ty 


TOOLS 
Long nose pliers and ‘mini’ wire 
cutters. 


COMPONENTS 

Solderless breadboard with at least 
400 connection points; single-pole 
double-throw miniature toggle switch, 
6A rated/12V DC compatible; 4.7kQ 
linear rotary potentiometer with plain 
or splined shaft and a control knob; 
two resistors, one 270Q +1% 
tolerance and the other 2.2 kQ +5% 
tolerance; one 5mm round white 
superbright (20,000mcd intensity) 
LED and one 3mm round red LED, 
each 20-30mA rated. 


SUNDRIES 

Fuse wire (5- and 15-amp); jumper 
wires with insulated solid tips (various 
colours and lengths); 9V long-life 
battery and snap on lead; double- 
sided foam tape for switch and 
battery attachment to the breadboard. 


This month, we’re going to focus on the 
star simulator’s circuitry using a solderless 
breadboard in readiness for test and transfer 
to the final control box in part two. Using 
a breadboard allows components to be 
placed and moved between sets of spring 
contacts, and also means you can try out 
your own circuits to improve performance. 

For our purposes we used a double-pole 
double-throw (DPDT) switch with six 


4 The finished tool looks a lot neater once 
in a case, which we'll cover in part two 


terminals (of which only two were used). 
You could alternatively use a single-pole 
double-throw (SPDT) version, which has 
three terminals with the centre ‘common’ 
and one ‘on’ connection being used. 


To create a star... 

To vary the intensity of the ‘star’, you 
need one of two basic types of single 
turn potentiometer, which we’ve 
designated RPA1 & RPA2. The RPA1 

has three ‘finger’ terminals set 5mm 
apart, often with a longer round shank, 
ideal for use with a breadboard circuit. 
The RPA2 usually has solder terminals 
with a knurled shank. For our project we 
used an RPAI, but if you have an RPA2 
you can still attach it using short lengths 
of 15-amp fuse wire with one end bent 
through each eyelet in the angled 
terminals and bound with 5-amp wire 
to ensure good electrical contact. The 
other (straight) end can then be adjusted 
to plug into the breadboard as with an 
RPAL. In both cases the shank is usually 
6mm in diameter to accept a control knob. 

The light comes from LEDs, which are 
low-current and low-resistance devices. 
Their polarity is characterised by a positive 
long lead (anode) and a negative short 
lead (cathode). To prevent burn out, a 
resistor is placed in series with each LED 
to limit the amount of current that flows 
through it. The LED limiting resistor 
values as calculated for our circuit are 
given in this month’s bonus content. 

Next month we will assemble the actual 
simulator, making use of the breadboard 
circuit, show how to use it with your 
telescope and discuss how to interpret and 
adjust what you see. @ 

Kim Clark is an amateur astronomer and 
a keen maker of astro-imaging devices 


YOUR BONUS \ Calculate the LED 


limiting resistor values 
for your circuit 


CONTENT 
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STEP-BY-STEP GUIDE 


ollie? Il 


The breadboard uses alphanumeric notation 
— for example al0 or e22. Mount the 4.7kQ 
potentiometer in sockets {26 to j30. It may 
have a printed circuit board or solder lug 
mounting, and either is suitable. This is the 
switch to vary the simulator’s intensity. 


SEI? 


Mount the ‘star’ source LED in sockets {19 
(cathode) and j20 (anode). Bind one lead of 
the 2702 resistor to a yellow jumper wire. 
Plug the other lead into £20 and the jumper 
wire into £28. Note that component wire 
binding uses 5-amp fuse wire throughout. 


Sulzle 


Bind the 2.2kQ resistor to a red jumper wire. 
Feed the other tip through the switch (S1) 
‘On’ terminal lug. Bind the other lead of the 
2.2kQ resistor to the indicator red LED 
anode. Insert this LED’s cathode into the 
negative track at row 15. 


Now make the following wire connections: 
blue to f19 and the negative track by row 16; 
black to £26 and the negative track by row 
17; and red to 30. Feed the other end of the 
red wire up through the switch ‘On’ terminal 
to combine with the one shown in Step 3. 


Plug a new red jumper wire into the positive 
track by row 13. Feed the other tip through 
the switch centre (common) terminal lug between 
the tip insulation of the two other jumper wires. 
Secure the toggle switch and battery to the 
breadboard using double-sided foam tape. 


Plug the battery snap leads into positive and 
negative tracks by row 18, then connect the 
battery terminal clip. Switch on and verify 
that the indicator LED illuminates, then operate 
the potentiometer and check that the LED ‘star’ 
varies from zero to maximum brightness. 
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Controlling colour with white balance 


This overlooked setting can help you return stars to their true colours 


hite balance is one 

of those camera 

settings that is easy to 

leave on automatic. 
For daytime photography, modern 
cameras do a pretty good job of setting 
it, and if you shoot your images as RAW 
files you can adjust them later on in 
software such as Lightroom. It is an 
adjustment, using a colour temperature 
measured in Kelvin, of the ‘colour’ of 
white in an image, which goes on to 
affect every other colour in the 
photograph you've taken. 

How so? Lower temperature settings 
include more light with longer wavelengths 
and result in a warmer look, and as you 
lower it further a strong yellow cast 
invades the image. Going the other way 
gets you a cooler look, followed by a 
strong blue cast if you push it too far, as 
the higher settings contain more shorter 
wavelengths of light. This can seem a bit 
backwards, as we'd naturally expect the 
higher temperatures to be warmer. 

What you're looking for is for whites 
to be white. When you've achieved this, 
all of the other colours in your photo 
should be accurate too. To assist with 
this, modern DSLRs have an automatic 
white balance mode, some presets to 
cover common types of lighting such 
as daylight or tungsten bulbs, and the 
ability to set a custom white balance. 


How to set it manually 
To set white balance manually, photograph 
a white or light grey card or a suitable 
substitute under the same lighting as 
youre going to take the photos. Make 
sure it fills the frame. Then, dig into 

the menus until you find Custom White 
Balance (Canon) or Preset Manual 
(Nikon) and select the image you just 
shot. The camera will use this as the 
basis for a custom setting. 
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4 A piece of paper makes a great basis as a baseline for a custom white balance, but you can 
use any suitable substitute — such as the ubiquitous lid that graces any takeaway coffee cup 


4 White balance isn’t only important to night sky photography; a solar filter can also throw it 
off. One way to correct it is to sample the dark sky around the Sun with the dropper tool 


Taking pictures of the night sky requires 
a slightly different technique, however, 
especially if you've got a modified camera. 
A custom white balance that errs toward 
the blue end of the spectrum can be used 
to remove an orange sky glow, and vice 
versa for a blue one. You could prepare a 
photo in advance, stored on your camera’s 


memory card, to set a custom balance 
based on likely light pollution levels, but 
it’s much easier and faster to leave your 
DSLR’s white balance on auto and sort it 
out in post-processing. Shoot you images 
in RAW format rather than as Jpegs — as 
we discussed last month — and the blue/ 
yellow white balance setting becomes a 


4 An adjustment layer can help to fix colour balance and reduce light 
pollution, but be careful you don’t end up making your image too blue 


slider in your processing software, often 
accompanied by a green/magenta one 
called Tint. Through a combination of 
these, you can remove the glow from the 
sky and restore stars to something 
resembling their proper colours. 


Working with Jpegs 

If you want to shoot Jpegs, all is not lost, 

as Photoshop CC’s ability to run Camera 
RAW as a filter on any image gives you 
some control over your image’s white 
balance, and the Color Balance adjustment 
layer can also be brought into play. There’s 
no substitute for the extra data captured 
in a RAW image, though. 

If you want to minimise light pollution 
in Jpeg images, try setting the white 
balance to Tungsten before you start. This 
is the setting used for shooting under 
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incandescent lights that put out a yellow 
tone, similar in colour to light pollution 
from streetlights. 

With your RAW image open in your 
image processing software, there are 
several things you can do to adjust the 
white balance. Some image processing 
apps, especially those supplied by the 
camera manufacturer, allow you to cycle 
through the camera’s presets from a 
dropdown menu. 

For a truly custom balance setting, 
however, you ll need to use the sliders. 
It’s a simple process: raise or lower the 
colour temperature and judge by eye 
when it looks right. If the app you're 
using offers a dropper tool, use this to 
sample a colour in the image that should 
be neutral, light grey or white. This will 
get you close to a correct custom balance 
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4 Some programs allow you to cycle through a camera’s white balance 
presets — this is the obviously wrong Daylight preset in Lightroom 


setting, but you can fine-tune it with the 
slider. If the Tint slider is present in your 
chosen program, use it to remove green 
or magenta casts. 

If your camera is modified for 
astrophotography so that it collects far 
more infrared light than standard models, 
you may find your images come out too 
red. The dropper tool is useful here: shoot 
in RAW and, in post-processing, use the 
dropper to sample a star you know is 
meant to be white. If you’ve been shooting 
at high ISO, be careful not to sample a 
pixel of noise, as these bright red, green or 
blue dots can throw the whole process off. 
If you get it right, the stars should snap 
into their proper colours. @ 
lan Evenden is a tech journalist and 
keen astrophotographer 


4 Running Camera RAW as a filter in Photoshop CC allows you to use it on a Jpeg image, making adjustments with the sliders 
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SkyTracker v2 DSLR mount 


Take pictures of the night sky without star-trails! 
The adjustable AZ-base fits camera tripods, so 
no need to buy a separate base. 3.5kg payload. 
Illuminated polar scope included, which can even be used 
whilst imaging! Optional smartphone Apps for fast setup. 


Sky Guider DSLR mount 


The “big brother” to the Sky Tracker, with a 5kg payload, for 
larger DSLR camera lenses or small refractor telescopes. 
Smartphone-App-compatible polar scope, sturdy tripod, 
counterweight, plus ST4 guide port. Travel cases included 
for mount and tripod! Easy astro-imaging on-the-go! 


Cube PRO GOTO AZ mount 


An airline-portable GOTO mount which is both accurate 
and reliable, with metal gearing and a 4.5kg payload. 
Wether it’s visual “grab 'n go” night-time astronomy, or even 
daytime solar viewing, the Cube PRO delivers. Easy setup 
with built-in GPS and 130K object database. 4.5kg payload. 


Minitower v2 GOTO AZ mount 


Light, compact and portable, with max 14kg capacity. The 
#1 choice for easy GOTO visual observing in the field. 
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Includes a tough carry-case, 130K object database with GPS. 


Acclaimed GOTO accuracy and tracking ability. 


Skyat Night 


Smart EQ PRO GOTO mount —/ssaxe 

Compact ULTRA portable EQ mount with full GOTO Luce 

features for light weight imaging or visual observing. F5 
DC or battery power. 59K GOTO Database. Supports \s % 


auto-guiding. Head only weight 2.8kg, 4.5kg Max 

payload. Includes the iOptron polar scope which is Z 
compatible with the polar alignment smartphone « 
app. “Airline-portable GOTO-imaging”. 


ZEQ25 GOTO mount 


“Centre-Balanced” equatorial mount design. 
12kg Max payload and only 5kg head 
weight. Compact and portable with good 
capacity and convenient polar scope access. 
Includes polar scope, 59K GOTO object database, 
auto-guide port, and even GPS. Amazing value vs. Janes 


iIEQ30-PRO GOTO mount 


Light, and portable with class-leading features: 
GPS, polar alignment assistance, 130K object 
database plus ST4 guide-port. 13.5 kg Max payload 
yet only 6.4kg head-weight. Precision worm gears for 
smooth tracking. Perfect for imaging or visual. 


iIEQ45-PRO & PRO-AZ GOTO 


new 2014 model with stepper motors, this GOTO 
mount delivers for imaging or visual observing. 
20kg Max payload, only 11.4kg head-weight. A class 
leader for portability and setup time. Field pier or 
permanent observatory pier available. 


CEM60 & CEM60-EC GOTO 


For observatory, or field use with larger telescopes. ¢€ 
Very high tracking accuracy, advanced GOTO 

with 300K + objects, high resolution encoders, GPS 
polar-align assistance. Optional real-time PEC enables 
ultra-sharp imaging. 27kg Max payload, 12.3kg head 
weight! Through-cabling for power, with 4x USB ports. 


Where to buy iOptron products: 
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Distance Learning 
Courses 


Multimedia Astronomy Courses 
Tutored by Professional Astronomers 


Masters Courses Starts 
MSc Astrophysics 


MSc Observational Astrophysics 


One year full-time or two years part-time. 


Short Courses Starts 
An Introduction to Astronomy ; Sept 
Science with the Liverpool Telescope Oct 
The Science of the Night Sky Nov 
Planets of the Solar System Jan 
Supernovae Apr 
High Energy Astrophysics Jun 


These non-accredited courses last between five months and 
one year. ° 
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STEVES TOP TIP 


What are long and short focal lengths good for? 
The focal length of a telescope defines the distance 
from the primary lens or mirror to the point at 
which the light is focused. Where curved surfaces 
are used in the secondary mirror design of 
| telescopes like Ritchey-Chrétiens, Schmidt- 
Cassegrains and Maksutov-Cassegrains, this 
distance is an ‘effective’ distance. a 
Short focal lengths provide low magnification 
with a given eyepiece and are better suited for 
observing larger deep-sky objects like extended 
nebulae and open clusters. Long focal lengths 
provide high magnification with a given eyepiece 
and are better suited for observing the Moon, 
planets, globular clusters and galaxies. 


Our resident equipment specialist cures your 
optical ailments and technical maladies 


rr A “be u 


Pic mond @ 


SIGHT << 


What's the best way to keep my telescopes 
safe from condensation in my observatory? 


JIM LECKIE 


Condensation is a 


ia 
, £ 
* £Your mount needs 


) to be level for a serious issue. If dew 
rough alignment forms while you are 
to be effective observing, this can 
be ameliorated 
Is it worth getting an equatorial Go-To Seren 
‘ ‘ shields, but the 
mount when I have trouble seeing Polaris éew that formsat 


from my location? I only have a decent view —°«t times can be 


areal problem 


from the northeast to the south-southwest. and risks damage 


TONY TEPEREK to both your scope 
and ancillary 

Restricted viewing and not being altitude scale is accurate by setting it equipment. 4 Scope cloaks are best used in 
able to see Polaris are common to 45°, placing the hypotenuse of a Telescope covers conjunction with greenhouse frost 
issues, however this shouldn’t 45° set square on top of the RA axis such as the Orion covers and desiccant pouches 
dissuade you from purchasing a and then checking that the horizontal | Scope Cloak, TeleGizmos 365 Series Telescope 
Go-To mount. If you are considering side of the set square is level using the | Cover or Geoptik Telescope Cover will offer 
an equatorial Go-To it is normal to spirit level. Make a correction ifthere some level of protection. However, these should 
polar align it using a polarscope, is any inaccuracy. be supplemented by the use of a soft under-cloth 
but this is not the only method A better method, using a fixed of the type commonly used to protect greenhouse 
available to you. For observing, location in your garden, is to carry plants from frost in the winter as this will act 
critical alignment with the north out the above procedure and then as a ‘sacrificial’ dew catcher. A pouch containing 
celestial pole is not essential and perform a drift alignment. Once silica gel should also be stored under the cover, 

* Go-Tos will be accurate enough aligned by this method, mark the but must be rejuvenated from time to time 

8 using an approximate method. position of the tripod legs on the by baking in an oven. 

9 A good approximation of polar ground and always set up in this A cover will only protect the telescope and 

= alignment can be carried out using a exact position and latitude marking. mount, of course. By far the best solution is to run 

3 magnetic compass to locate north and In addition, many Celestron and a desiccant type de-humidifier set to 60 per cent 

4 setting the altitude scales on your Sky-Watcher mounts have a special humidity to protect all the observatory’s contents. 

~ mount to your latitude, providing you polar alignment routine built imto  oesssssssssssssssssssssssssssssssessssssssesssssessessesssestsstsoessessssensensseeesssessssneeett 

: have levelled your tripod with a spirit their handsets and these work very Steve Richards is a keen astro imager 

5 level first. You should check that the well without using Polaris. and an astronomy equipment expert 


Email your queries fo scopedoctor@skyatnightmagazine.com 


skyatnightmagazine.com 2016 


YEARBOOK 
016 


. ss ; ee E > Ne LY Lop 
"FROM THE MAKERS OF "| / Sky 


* 


gee Sky at Night 


Explore the night sky over the next 
12 months with BBC Sky at Night — 
Magazine’s Yearbook 2016. This. 
indispensable astronomy bible contains 
a full year of stargazing tips, projects 
dnd how-to guides, plus amazing images 
Pel > eee oe) ee 
and dates for all the astronomical events 
you fantattord to miss. Eac 
the year comes complete with its ow 
detailed star chart to point you towar 


the best views. + 


Plus - subscribers to BBC Sky at Night 
Magazine receive FREE UK delivery on 
this special edition. 


A FULL YEAR 
1 OF OBSERVING ty . 
TIPS AND RROIEC IN 
SS CEXPERT PLANETARY © 
=. OBSERVING GUIDE\_ 


2 (SEE Year Lon ase 
Fam "Ge \ iG PROJE 
ras |IMAGIN Ro 

Sey Se 
| ee _\ SEE MORES ING 
\ SS “| DEEP SKY 


5 Se i 
dae. \ ee 


| MB | WITH A DSLR CAMERA 


REVIEWS OF THE YEAR'S 


\PRRGRE abated \ BEST NEW EQUIPMENT 


SEASONAL TARGETS FOR MORE FROM YOUR Kit 


SCOPES AND BINOCULARS 


MESSIER 17 


FP ae ee ee 
AUGUST ata glance oF ae AYEARLONG = ===" 
: : ee Legnt TIMELAPSE ‘==: THE SWAN NEBULA 
e , - ae A | i ttn CULAR a 
Tg er 
sa rm 
© 06€ 700 


MOON PIASES 


All the key dates for your diary. 
Keep track of eclipses, oppositions, 
occultations, meteor showers and more 


Photography projects to help you make 
a record of sky phenomena, with guides 
to locations, camera settings and editing 


Expert tips on finding and observing 
deep-sky objects with the naked 


eye, binoculars and telescopes 


ORDER YOUR COPY TODAY 


www.buysubscriptions.com/yearbook2016 
: Alternatively call 0844 844 0254' and quote ‘SKBHA16’ 


+Calls will cost 7p per minute plus your telephone company’s access charge. Lines are open 8am-8pm weekdays & 9am-1pm Saturday. 
*Subscribers to BBC Sky at Night Magazine receive FREE UK POSTAGE on this special edition. Prices including postage are: £9.49 for all other UK residents, 
£10.99 for Europe and £11.49 for Rest of World. Please allow up to 21 days for delivery. 
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Bringing you the best in equipment and accessories 
each month, as reviewed by our team of astro experts 


SEE INTERACTIVE 360° MODELS OF 
ALL OUR FIRST LIGHT REVIEWS AT 
WWW.SKYATNIGHTMAGAZINE.COM 


This month’s 
reviews 


First light 


Bresser 
8 y 7 @) Messier 


8-inch Dobsonian 


9 Vixen 
} R200SS 
Newtonian with 
Corrector PH 


9 Atik 
Infinity 


“monochrome 
@ CCD camera 


] @) Four of 
the latest 

astronomy titles 

*. rated and reviewed 


104z 


20-piece colour 
planetary filter set 


Find out more about how 

we review equipment at: 
www.skyatnightmagazine.com/ 
scoring-categories 
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HOW WE RATE 


Each category is given a mark 
out of five stars according to how 
well it performs. The ratings are: 


Outstanding 
* Very good 
** Good 
kx Average 
kk Poor/Avoid 


9O 


Bresser’s Messier 
8-inch Dobsonian offers 
surprising flexibility 
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FIRST light 


Bresser Messier 8-inch 


Dobsonia 


A flexible instrument that can altaz or equatorially mounted 
WORDS: PAUL MONEY 


See an interactive 360° model of this scope at 
www.skyatnightmagazine.com/Messier8 


SKY SAYS... 
or those just starting out You can be set the size of the scope we also found 
VITAL STATS on the adventure that is up relate observing we could sit in a chair to use it, 
astronomy, buying a which is great for your back. 
* Optics Parabolic mirror daunting ee an and able to take is ceri amen an i. 
e Aperture 203mm i ; 


(8 inches) altaz Dobsonsian telescope, a design adva ntage of 65mm diameter, which caters for 
where simplicity is the name of the game. breaks in the cloud larger, wide-field eyepieces. Often, 


e Price £333 in minutes — 


e Focal length 


1,218mm (f/6) The Bresser Messier 8-inch, f/6 a smaller barrel size can cause some 
e Focuser Single speed Dobsonian is firmly in this category. It is vignetting of the view, so this is a nice touch. 
2-inch Hex Focuser supplied with a red-dot finder, a single 25mm There are two tension screws at the top of the 
with 1.25-inch adaptor Plossl eyepiece, an extension tube for the focuser focuser and a locking knob on the base, all of which 
¢ Mount Dobsonian and an eyepiece rack that holds two 1.25-inch help to prevent the eyepiece from slipping out. 
altaz rocker box eyepieces and a single 2-inch eyepiece. 
° aha Red-dot The telescope tube is delivered with tube Finder frustrations 
inder, 25mm : ; ; . ; 
1: 2Snch evapiacs, rings attached, but the rocker box base comes i there is one disappointment then it has to be the 
accessory rack flat packed and requires assembly. Bresser has flimsy nature of the red-dot finder and the way it 
e Weight 21kg taken the approach of using furniture style attaches to the telescope tube — a slot that the finder 
(telescope tube fittings, which allow you to build (and clips into. On a few occasions, we found it had 
11.5kg, mount 9.5kg) disassemble) the base quite quickly. We found partially slipped out, even though we’d checked to 
e Supplier Telescope the rocker box to be quite lightweight and not make sure it was firmly in place. On the bright side, 
House overly large, so there is no need to take it apart there are actually two finder slots, one either side 
* www.telescopehouse. if you want to take it to a remote observing site. of the focuser, so in some positions you don’t 
. rac 342 837098 We enjoyed the fact that you can be set up have to lean over the focuser to get to the finder. 
and observing within minutes — and be able to In operation the 8-inch parabolic mirror 
take advantage of breaks in the cloud. Due to gave clear and bright views with the supplied > 


CONVERTING TO EQUATORIAL 


Bresser has improved the traditional wheels in place, it became a convenient 

Dobsonian system by adding tube rings handle to hold the tube when fixing it on 

to hold the telescope, a simple yet an equatiorial mount. Note that the 

effective addition. The telescope’s Vixen dovetail bar required has to be 

altitude wheels attach to them for bought separately, but it’s worth = 
Dobsonian usage; alternatively, the considering getting one if you have an (p 

wheels can be removed and a Vixen equatorial mount going spare. g__ 

dovetail bar attached in place of o 


one or both. 

This enables you to mount the 
telescope tube onto an equatorial mount, 
allowing you to track the night sky and 
use the scope for long-exposure 
astrophotography. The tube rings also 
mean you can rotate the tube and adjust 
the balance depending upon the 
configuration of the system. We also 
noted that by leaving one of the altitude 
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The rack and pinion Hex 

Focuser offers single-speed 

operation, but you can upgrade 

to a dual-speed system. The barrel 
diameter is wide at 65mm, which 

prevents vignetting with some larger, 
wide-field eyepieces. An extension allows 
eyepieces to come to focus, and can be 
removed for prime focus astrophotography. 


MOUNT 


The Dobsonian’s altaz base was reasonably 
easy to construct and offered smooth rotation 
about the azimuth axis. It has an accessory 
rack that can hold two 1.25-inch eyepieces 
and a single 2-inch eyepiece. 


REAR CELL 


The rear of the telescope tube is well thought 
out: the mirror cell support is inset well into the 
tube, allowing you to stand the tube on its end 
without affecting the collimation knobs. Those 
collimation knobs are reasonably chunky and 
offer easy adjustment, though in our experience 
they were hardly needed. 


& 


RED-DOT FINDER 


The zero-magnification finder is of plastic 
construction and projects a small, variable 
intensity red dot onto the front screen. 

It can be placed in two positions on 

the tube (either side of the focuser), 

which is useful, but we did find 
the mountings a bit flimsy. 
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FIRST light 


The 8-inch, f/6 parabolic primary mirror, made from 
H-PZ33 low-expansion glass, appeared clean and 
defect free. It possesses a central spot to aid collimation, 
produced bright views of a variety of objects and can 
handle high magnification as well. 


4 M42, comprised of 26 one-minute exposures at 
ISO 1600, taken with the Vixen-style dovetail bar 
installed and the scope fixed to an NEQ6 mount 


> 25mm eyepiece. This combination gave a 
magnification of almost 49x and allowed us 
to almost fit the main stars of the Pleiades star 
cluster into the field of view, with the Merope 
nebulosity nicely visible as a hazy teardrop. We 
could also just fit the galaxy pair of M81 and 
M82 into the view, and with our own 9mm 
eyepiece giving 135x magnification we could 
discern the knots along the edge of the latter. 
We checked the quality of the optics using the 
bright star Capella in Auriga, and found the field 
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< The Moon, stacked from 
22 DSLR images taken 
with the Dobsonian in 
its altaz configuration 


y to be pretty sharp 
across 80 per cent 
of the view. Adding 
a 2x Barlow lens to 
our 9mm eyepiece 
allowed us to split Iota 
Cassiopeiae, a close knit 
triple star, as well as Gamma 
Andromedae, a lovely pale 
blue-orange pairing similar to Albireo 
in Cygnus. The Moon was crisp with plenty 
of detail on show, while Jupiter looked lovely with 
its two primary belts and polar hoods visible. 
With a DSLR, we were able to take images 
of the Moon with the scope in its altaz rocker 
box base, but after attaching the telescope tube 
to an equatiorial mount (see page 90) we were 
able to take long exposures of the Orion Nebula 
and stack them for a pleasing result. 
Bresser has come up with a system that can 
be adapted to either visual use or astro imaging, 
giving the Messier 8-inch Dobsonian an edge 
in the market.@ 


VERDICT 


ASSEMBLY 
BUILD & DESIGN 
EASE OF USE 
FEATURES 
OPTICS 


OVERALL toh hk 
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Simplifying the art of astro imaging 
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STT Series Camera System 
Micron-Precision Filter Wheel 
with built-in Self-Guiding CCD 


TAKAHASHI | 


lanKinglmaging are the UK's premier 
supplier of Takahashi Telescopes 
and Accessories. We hold good 
stacks of the popular models and 
accessories. 


HARRISON TELESCOPES 
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FIRST light 


Vixen R2 0OSS 
Netwonian reflector 


A fast system that is almost 
as easy to use as a retractor 


WORDS: TIM JARDINE 


See an interactive 360° model of this scope at 
www.skyatnightmagazine.com/VixR200SS_ ~ 


plus Corrector PH 


VITAL STATS 


e Price £1,699 
e Optics Newtonian 
reflector with 


ew things are more frustrating 


than the British weather 

— fantastically clear one 

minute, sodden and cloudy 
the next. To take advantage of any 
window of good conditions, no matter 


SKY SAYS... 
Though designed 
for astro imaging 
this scope does 
offer rewarding 
views, especially 


The other element of this package, 
also available as an add-on for 
existing R200SS owners, is an 
exciting new corrector — the 
Vixen Corrector PH. It promises 
round stars right to the corners 


Wynne corrector 

e Aperture 200mm 
(8 inches) 

e Focal Length 
760mm (f/3.8) 

e Focuser Dual speed 
rack and pinion 

e Extras Illuminated 
finderscope, 1.25-inch 
eyepiece holder, 
Dovetail adaptor, 
tube rings with 
carry handle 

e Weight 5.3kg 

e Supplier Opticron 

¢ www.vixenoptics. 
co.uk 

e Tel 01582 726522 


how brief, it’s a boon to have a fast scope 
with a reasonable aperture that is 

both quick to set up and allows you to 
capture good images. This is a role the 
Vixen R200SS Newtonian reflector with 
Corrector PH fills admirably. 

The problem with fast reflectors has always 
been their ability to maintain good collimation. 
While their speed makes them attractive, it 
can also make them infuriating, as the slightest 
shift in the position of either mirror can result 
in a spoiled image. 

Vixen has tackled this problem head-on, with 
a substantial spider vane and closed primary 
cell. The R200SS handbook boldly states that 
the scope has been factory collimated and 


shouldn’t need any further attention. After star 
testing the telescope, it has to be said that we 
were pleasantly surprised. Even at high 
magnification, its out-of-the-box collimation 


looked perfect. Vixen will provide a DIY collimation 


guide if required, or will recollimate it for you 
— details are available via its dealers. 


WYNNE’S A WINNER 


The three-element Corrector PH is of the 
respected Wynne design, and fits within 
the focuser tube. A male T-thread 
adaptor enables a DSLR camera with a 
T-ring to attach directly to the telescope. 


With more and more astrophotographers 


using DSLRs, the large corrected field 
of the R200SS and Corrector PH is a 
match that will allow you to take great 


astrophotos in just one session, even with 


just an hour or two of clear skies. Of 
course, CCD camera users are not left 
out, and when used with narrowband 
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filters the fast £/3.8 focal ratio really 
helps to pull in that faint detail, making 
it easier and faster to achieve deep 
and rich images. 

During our tests we found the 
Corrector PH produced good quality 
star images right out to the corners with 
our DSLR camera. Zooming right in 
reveals a very slight ‘comet’ shape to 
the stars in the corners, but a large 
improvement over previously available 
correctors, and in our view, more than 
acceptable in the overall image. 


of larger objects 


of the image, and takes the already 
speedy f/4 R200SS down to an 
impressive f/3.8, ideal for making the most of 
limited clear skies. 


Expectations met 
With an eyepiece in place we couldn’t resist 
trying a few visual targets, and the wide field 
of view was perfect for observing star clusters. 
Particularly impressive was the Double Cluster 
in Perseus, with sharp, pinpoint stars right to 
the edge of the view. Although this telescope is 
designed for astrophotography, it comes with a 
1.25-inch eyepiece adaptor and offers rewarding 
views, especially of larger objects. 

Just before putting the camera in place we 
had a good look at the optics. A Ronchi grating 
gave an almost textbook parallel pattern, and at 
high magnification the mirrors returned a smooth 
and precise Airy disk. There was the slightest hint 
of astigmatism at high magnification, but nowhere 
near enough to degrade the star image at focus, 
whether using an eyepiece or camera. Indeed, > 
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DUAL-SPEED FOCUSER 


The rack and pinion dual-speed focuser is strong and precise, with a fine focus 
knob that is easy to use with cold hands and a locking knob that offers a 

firm hold. The focuser held all of our imaging equipment — including a filter 
wheel, off-axis guider and camera — without drooping or flexing. 


LIGHTWEIGHT TUBE 


Constructed of aluminium, the baffleless tube 
is lightweight and easy to handle, with a matt finish 
internally to prevent stray reflections. Its dimensions are 
690mm in length and 234mm in diameter, and it is supplied 
with tube rings, a carry handle and fittings for accessories. 


COVERED PRIMARY 
MIRROR CELL 


A welcome touch is the steel cover at 

the rear of the scope. Matt black to help 
dissipate internal heat, the cover prevents 
stray light entering through the rear of 
the mirror and spoiling the image. Even 
a torch shining directly on this cover had 
no effect on image capture. 


ILLUMINATED FINDERSCOPE 


The 7x50mm finderscope is a straight-through design with a 

variable-brightness illuminated reticule. The supplied bracket kept 
the finderscope precisely aligned when adjusting the reticule switch. 
It was also easy to focus, even when wearing glasses. 
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FIRST light 


The robust design eliminates the need for 
constant collimation, holding the secondary 
mirror steady in all positions. As one of the 
trickiest aspects of using fast Newtonians, we 
didn’t miss fiddling about with screwdrivers 
dangled over expensive mirrors in the dark. 


> we came out of these visual tests with high 
expectations for the telescope when used for 
astrophotography, and we were not disappointed. 
Using a DSLR and Bahtinov mask, we found 
focus to be sharp across the whole field. The 


corrector maintains good colour across the red, 
green and blue wavelengths, meaning that when 
used with a DSLR or colour CCD, you won’t have 
the issue of bloated blue stars. In fact the images 
produced from the R200SS and Corrector PH in 
combination were very good indeed, with sharp, 
nicely shaped stars even at the edges of the frame. 

Fast scopes have a tiny depth of focus, and therefore 
require precise focusing. The dual-speed rack and 
pinion focuser supplied, whilst not silky smooth, 
felt firm and dependable, and more than capable of 
allowing the miniscule movements necessary. As 
the outside temperature dropped, the focus required 
tweaking, but that, remarkably for an f/3.8 Newtonian, 
was all the adjustment needed to achieve great 


quality images, even after several weeks of use. 
Perhaps the ultimate compliment for a reflecting 


4 M45 - 45 minutes with a colour CCD a M42 - 90 minutes with a colour CCD 


telescope would be that is as easy to use as a 
refractor. With the R200SS and Corrector PH 
combination, Vixen is very close indeed to that 
standard and has made it easier than ever to take 
high quality astro images in a short time. 


VERDICT 


BUILD & DESIGN 
EASE OF USE 
FEATURES 
IMAGING QUALITY 
OPTICS 


OVERALL tok 


. - %@ Sei : 
4 Close up of the Double Cluster showing —_4 Close up of the Double Cluster showing 
stars at the corner of the image stars at the centre of the image 
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Shy-Wat her’ CELESTRON SRP £229 


Be amazed. 


A must for every 
astronomers equipment bag! 


Experience amazing views of the Milky Way and 
star constellations with these super wide angle 
binoculars. The 2.1x magnification delivers a “walk 
in” view and the 42mm objective lens dramatically 
brightens the stars in view. 


Made in Saitama, Japan. 


SUFFOLK EDINBURGH GLASGOW 
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01986 875315 0131 225 6389 0141 248 7179 www.vixenoptics.co.uk 
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Atik Infinity monochrome 


CCD camera 


A device that's as good for outreach as it is for imaging 


WORDS: PETE LAWRENCE 


VITAL STATS 


e Price £795 

e Sensor Sony 
ICX825ALA 

e Pixels 1,392x1,040 
array (8.9x6.7mm, 
11mm diagonal) using 
6.45pm square pixels 

e Readout noise ée- 

e Dimensions 
110x70x25mm 

e Weight 340g 

e Supplier Atik Cameras 

e www.atik-cameras. 


com 


e Tel 01603 740397 


nyone who has ever taken a group of 
A people out to look at the night sky 

through a telescope, or perhaps yearned 

to share the wonders they’re viewing to 


the world, will love the Atik Infinity. This is a 
camera that combines astronomical CCD quality 
imaging with essences of video broadcasting. 

This review is of the monochrome variant of the 
Infinity, though a colour one is available. At the 
camera’s heart is a Sony ICX825 CCD sensor, which 
has excellent low noise characteristics. Designed for 
relatively short exposures, the Infinity has no active 
cooling. However, we found its passive cooling to be 
acceptable for relatively noise free results. 

The camera is controlled by a Windows-based 
program also called Infinity. This is dedicated to the 
Infinity hardware and is well designed and easy to 
use. The main controls adjust exposure and 
binning. Binning makes groups of pixels work 
together as a ‘super-pixel’: for example, 2x2 binning 
groups a square of 2x2 pixels so their recorded 
values are used together. This increases sensitivity at 
the expense of array size, so a 2x2 bin of the 
Infinity’s 1,392x1,040-pixel sensor effectively 
reduces its array to 696x520 pixels. Other binning 
modes are also available. 

There also a ‘finder’ mode, in which the camera 
performs a short exposure, high-binned loop. The 
somewhat noisy result is perfect for locating faint 
objects. When you are centred up, select video 
mode and you're all set. Using a 4-inch, £/9 
refractor, we found that finder mode was great for 


See an interactive 360° model of this camera 
at www.skyatnightmagazine.com/Atikinfin 


SKY SAYS... 
The Infinity 
handles bright 


targets such as 


M42 well, but 
it’s great for the 


scanning the fainter faint stuff too 


sections of the Rosette 
Nebula as well as centring 
on faint galaxies. 


Mesmerising streaming 

In video mode the camera exposes in a continuous 
loop, sending two or three full frames to its host 
computer every second. The Infinity software 
checks image quality and, if good enough, adds 
it to a stacked result to produce a cleaner image. 
It was mesmerising to watch the way the spiral 
arms of the Whirlpool Galaxy, M51, became 
better defined after only a few stacked images. 
You have control over the definition of quality 
and whether you want the results stacked. 

A session can be recorded for replay if required. 
If activated, each stack image is individually stored 
for later access using other processing packages. 
Strangely, we found we couldn’t open the recorded 
FITS files using PixInsight, a high-end processing 
application. PixInsight apparently didn’t like 
the FITS header written by Infinity. 

The camera’s 16-bit images require processing 
to optimise them for the computer screen, but 
the Infinity software makes this task simple via 
a number of histogram presets. For example, 
we found that the bright Orion Nebula, M42, 
was best shown using a ‘medium’ or ‘high’ 
setting, whereas faint objects such as the 
Running Man Nebula (NGC 1977) benefitted 
from the ‘low’ setting, which stretched out > 


INFINITY CONTROL SOFTWARE 


The Infinity control software presents 
an easy interface to get to grips with, 
essential for sessions where the 
camera is used for live public 
viewing. Perfect for showing deep- 
sky objects to a crowd of people 
grouped around a computer screen, 
the software can also stream to a 
YouTube live broadcast channel, 
allowing you to reach an even 
wider audience. A recording facility 


means you can replay part or all 
of a session back to your audience 
any time. Simple image histogram 
adjustments also make sure you're 
presenting an optimised view. This 
works well and alleviates complex 
manipulation you'd otherwise 
encounter during a live session with 
typical CCD control software. 

The Infinity software can easily 
zoom and pan into a certain part of 


an image — great for highlighting 
what you're specifically looking at. 
It’s also possible to use a duplicate 
display window which allows you to 
show the camera’s output on screen 
without having controls visible around 
the edge. This works really well if you 
have a second screen set up, the 
secondary display showing the full 
image while you make adjustments 
from the primary one. 
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USB 2.0 PORT ST-4 COMPATIBLE AUTOGUIDER PORT 


There is a Type-B USB 2.0 port on the 
bottom of the camera to connect it fo a 
computer. A 2m USB cable is provided 
for this connection. At its full resolution 
of 1,392x1,040 pixels, this interface 
permits 2-3 frames per second 
to be sent to the host computer. 


As well as having the ability to detect and present deep-sky objects to a live audience, 
the camera can also be used as a sensitive autoguider. At the bottom of the body is an 
ST-4 compatible autoguiding port. A small red LED sits next to the port and illuminates 
when the camera is performing autoguiding functions. 


SENSOR 


The Atik Infinity uses a Sony ICX825 sensor embedded with EXview HAD 
_ CCD II technology. Quantum efficiency reaches a peak value of 73 per 
~ cent at 525nm. The 1,392x1, ixels each measure 6.45pm square. Images 

<— > 525nm. The 1,392x1,040 pixels each 6.45pm square. Imag 


are 16-bit with a low readout noise of six electrons. This particular chip is also 


used in the Atik 414EX cooled astronomical CCD camera. 
ie. BODY 


| The camera body is metal and rectangular, measuring 110x70x25mm. 
Its narrow thickness means it can be used with fork-mounted 
telescopes without fear of the camera hitting the base of the mount. 
Power is supplied via a 12V socket at the base of the body; a 

1.8m car plug-type power cable. 


APERTURE 


At the front of the Infinity there is a 57mm collar which is internally 
T-+threaded (M42x0.75). At this diameter, the collar doesn’t slot 

into a 2-inch eyepiece holder, but a 1.25-inch eyepiece adaptor 

is supplied as standard. The backfocus distance (how far the sensor 
is behind the collar’s lip) is 13mm. 
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4 Finder mode - a high exposure, short binned loop - is useful for scanning 
around faint objects such as the Rosette Nebula in Monoceros 


4 The camera is best suited to deep-sky objects rather than Solar System targets; 
here NGC 3628, one of the Leo Triplet of galaxies, shows its dust lane 


4 M51, the Whirlpool Galaxy in Canes Venatici, stacked from seven six-second exposures 
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> M42, composed from a stack of 31 0.5-second 
exposures recorded from a video session 


> the fainter detail 
better. It’s also possible 
to adjust the histogram 
manually if required. 

The Infinity handles 
bright targets such as 
M42 well, but it’s great 
for the faint stuff too. We 
loved tracing the faint 
twists of nebulosity in 
the outer regions of M42. 

The Leo Triplet 
galaxies, M65, M66 and NGC 3628, 
came across very well. The dark 
dust lane running through NGC 3628 was very 
clear and showed lots of detail via our 4-inch 
scope. In fact, we found the Infinity’s image 
quality to be generally excellent. 

The camera will work with bright Solar 
System objects, but this is not its strength. We 
had to fit a neutral density filter for it to cope 
with the bright Moon and its 2-3 frames per 
second wasn’t optimal. We fitted a wide angle 
CCTV lens using our own C- to T-mount adaptor. 
The arrangement worked well, showing a large, 
deeply exposed area of sky on screen. The camera 
body doesn’t have a threaded tripod hole, which 
is a pity as it’s hard to point without one. 

The Infinity has some stiff competition from 
some of the newer high frame rate planetary 
cameras daring to venture into the world of 
deep-sky imaging. At the moment, its edge comes 
from its image quality and dedicated control 
software, which makes group or broadcast 
outreach sessions really simple to handle. @ 


VERDICT 


BUILD & DESIGN 
CONNECTIVITY 
EASE OF USE 
FEATURES 
IMAGING QUALITY 


OVERALL tok Ok 
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Tel: 01442 822997 


enquiries@tringastro.co.uk 


pe OME 
OBSERVATORY UK 


ROUDHAM * NORFOLK NRI16 2QN 
01953 423111 / 07967 376336 
Specialists in the construction and installation 
of high quality rolling roof observatories and 
telescope piers for the home astronomer. 
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Wist ithe UKs largest Specialist 
“Astronomy yie,Nature Showroom 


sFor Great Deals and Expert Advice on 


Showroom open 5 days a week - Free on site parking 


www.tringastro.co.uk 


Unit15 The Old Silk Mill, Brook St, Tring, Herts HP23 5EF 
facebook.com/tringastro @Tring_Astro 


Established for ( 
over 70 years. 
Sherwoods are one of 
the Midlands leading 
specialists in Night 
Vision, Binoculars 
and Astronomical 
Telescopes. 

At our new showroom now 
open at the Arden Centre Little 
Alne (nr Henley in Arden), we 
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display optics from the worlds = 

leading manufacturers. iy 
. 2 JURASSIC 5 

The Arden Centre Little Alne wwWww.jurassicjewellery.co.uk a 


Wootton Wawen 
Warwickshire B95 6HW 
Tel. 01789-488880 


Buy Online from A Stunning Collection of 


Meteorite And Fossil Jewellery =~ «4 SS 


Check out our website for latest 
offers and full product range. 


SHERWO-DS 


www.BinocularHouse.com 
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Books 


New astronomy and space titles reviewed 


Go, Flight! 
The Unsung Heroes 
of Mission Control, 
1965-1992 


Rick Houston and Milt Heflin 
University of Nebraska Press 
£25.99 @ HB 


You know the feeling you get when you’ve 
been invited to a party and you walk into a 
room full of strangers, all slapping each 
other on the back and sharing private 
stories you can’t quite understand? That, 
unfortunately, is the mood created by 
reading Go, Flight! Journalist Rick 
Houston and NASA Mission Control 
veteran Milt Heflin have created a 
narrative best appreciated by other 
veterans from the glory days of 
Gemini and Apollo. It’s too 
easy to feel excluded from 
the jargon-filled 
technical memories of 
this unique band of 
brothers (and 
occasionally, sisters), 
as the text reads like 
something that was 
created for NASA 
libraries rather than 
for a general readership. 

Houston has little time for 
the basic rules of journalism or 
storytelling. He fails to set the 
scene before diving into 
obscure details. How was Mission Control 
designed, and by whom? Where did the 
concept originate? What did the astronauts 
think of the idea? These wider questions 
are not put into proper context, and it’s a 
pity. Go, Flight! would like to be a major 
testament to a vital branch of the NASA 
story, but it falls short like a rocket not 
quite reaching orbit. 

On the plus side, there are fascinating 
accounts of the many dramas throughout 
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Mission control during 
the Apollo 16 landing 
in 1972 


Rick Houston and Milt Heflin 


RD BY JOUN AARO?D 


the early American space missions. For 
those readers with prior knowledge about 
how NASA conducts its business, there is a 
wonderful mass of detail that comes across 
as perfectly readable so long as you can 
distinguish your CapComs from your 
Guidos and Fidos, and happen 
to know that EECOM was 
the responsibility of 
™ controllers watching 
the spacecraft’s life 
support, while GNC 
staffers dealt with 
guidance and 
navigation. If you 
can get a decent grip 
on this terminology, 
you ll be fascinated by 
every page. 

Despite the flaws in the 
basic narrative structure, a 
detailed index makes Go, 
Flight! a valuable reference 
book for any serious space library. If only 
Houston had stepped back from his 
subject matter and written a more 
straightforward history of Mission Control 
and its people for the benefit of ordinary 
readers, his enthusiastic hymn of praise 
would have emerged with a better tune. 


kak 


PIERS BIZONY is the author of The Space 
Shuttle and other books on spaceflight 
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TWO MINUTES 
WITH RICK 
HOUSTON 


What inspired you 
to write the book? 
| knew | wanted to do something 
to honour the people who worked 
in that magnificent room from the 
second | first stepped foot in it. 

| was overwhelmed by the sense 
of history that permeates the place. 
| literally had tears come to my eyes 
because | did not feel worthy to be 
standing there. 


Why is it important to tell the story 
of these men and women? 

They accomplished something 

that was outright impossible at 

the beginning of the 1960s, and 
they did it through sheer dedication 
and teamwork. Yes, there were 
disagreements and very strong 
personalities and egos, but those 
were ultimately set aside in favour 
of accomplishing the goal. There are 
many, many lessons to be learned 
by today’s ‘me-first’ generation. 


How important were the heroes of 
mission control to the success of the 
space programme? 

None of NASA’s accomplishments 

in the 1960s — or any other time 
period, for that matter - would have 
been possible without the people 
who worked in the Mission Operations 
Control Room and Staff Support 
Rooms. No successful army ever went 
into battle without the strongest of 
support systems, and that’s what the 
flight controllers were. They were the 
first line of defence when something 
went wrong during a flight. 


RICK HOUSTON is a journalist and writer 
who specialises in spaceflight history 
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depths of a subject, but Rothery certainly 
makes the most of it here, offering a 
brilliant bite-sized taster on these 
fascinating objects. He serves up a 


Moons 


A Very Short The Hubble 


Introduction blistering tour of the incredibly diverse Cosmos 
menagerie of moons in our Solar System, 

David A Rothery as well as the profound effects the Moon 2) Years of New 

Oxford University Press has had on life on Earth (for example Vi inS 

£7.99 @ HB stabilising the spin axis of our world istas In pace 


to keep the global climate relatively 
constant) and how we may even mine 
its pristine surface for valuable 
commodities in the near future. 


David H DeVorkin and Robert W Smith 
National Geographic 
£35 @ HB 


The Moon has 
always held a 
powerful sway over 
humanity, forming 
an integral part of 


My favourite story is the curious case 


of Iapetus, which was discovered by It’s a challenge, after 


the cultures and 
religions of 
Earth. And, as 

David Rothery 

points out in 
this delightful new pocketbook, some of 
the oldest artwork — 30,000-year-old bone 
plates engraved with dots and lines — is 
believed by some archaeologists to 
represent the changing phases of the 
Moon over 30 nights. 

As a series, the Very Short Introduction 

format is extremely concise and doesn’t 
afford much room for digging into the 


OXFORDY 
oa 


Giovanni Cassini in 1671. Cassini was 
utterly perplexed that he could only see the 
moon when it was on the western side of 
Saturn, and never on the other side of its 
orbit. He realised that this must be because 
Iapetus is very dark on one half and bright 
on the other face (like a cosmic 3D yin and 
yang) —a feature that has now been shown 
in astonishing detail by our space probes. 


tokkk 


DR LEWIS DARTNELL is a UK Space 
Agency research fellow and author 
of The Knowledge. 


The Orbital 
Perspective 
An Astronaut’s View 


Colonel Ron Garan 
John Blake Publishing 
£16.99 @ HB 


The International 
Space Station is a 
genuine 21st century 
icon — the most 
complex building ever 
constructed. But has 
it been useful? In The 
Orbital Perspective 
astronaut Ron Garan 
refers to the many benefits accruing from 
the ISS, though sadly neglects to list them. 
After 15 years of continuous living in 
space, the scientific returns have arguably 
been scanty — at least so far. The solid 
value has been the engineering experience 
gained in building and operating it, 
which should stand us well for exploring 
the Solar System further. But that is not 
all, Garan argues: completing the ISS also 


“THE ORBITAL 


PERSPECTIVE 


AN A Ew 


COLONEL RON GARAN 


—<— 


demanded the overcoming of very real 
cultural differences between its partners 
in favour of a more transcendent outlook 
he terms ‘the orbital perspective’. This 
way of thinking can be applied to 
supposedly insoluble problems across 
spaceship Earth — environmental 
degradation, poverty and war. Ina 
blend of astronaut memoir and social 
call to arms, Garan details his efforts 

to do just this since his most recent 
return to Earth in 2011. 

The book is at its strongest as it recounts 
the wary manner in which the US and 
Russia began their cooperation in space in 
the early 1990s. He argues that the whole 
world is experiencing a similar situation at 
the moment, as different cultures are 
connected by technology. Such 
connectivity can be made ‘win-win’, but it 
will require the ‘orbital perspective’ of the 
title. The reader may or may not find the 
argument convincing, but amid grim daily 
headlines its sheer optimism makes the 
book worth a look. 
kak 


SEAN BLAIR writes for the European 
Space Agency website 


all this time, to find a 
new approach to 
writing about the 
Hubble Space 
Telescope. One 

need only take a 
brief glance at the astronomy section of a 
local bookshop to see how much publishers 
and authors have already mined NASA’s 
apparently indefatigable source of 
stunning space imagery and scientific 
breakthroughs. So space historians 
DeVorkin and Smith are to be 
commended on the new and intriguing 
angle taken in The Hubble Cosmos. 

Fittingly for a publication celebrating 
Hubble’s quarter-century in space, they 
focus on 25 key moments, ranging from 
landmark discoveries to turning points in 
the telescope’s own story. Each self- 
contained chapter is interspersed with 
‘Hubble All Stars’ - a selection of the 
telescope’s most impressive pictures 
curated by National Geographic's own 
peerless picture editors. 

More than the beautiful visuals, 
however, it’s the historians’ perspectives 
— and the unique choices this inspires in 
the coverage of ‘key moments’ — that 
make this book stand out; such as the 
artistic impact of images such as the 
famous 1995 Pillars of Creation, or the 
media’s obsession with Hubble's ups and 
downs. The book is full of little gems like 
this, alongside fresh looks at Hubble's 
scientific contributions to fields such as the 
search for exoplanets and measurement 
of the Universe. All in all, you may pick it 
up for the pictures, but will probably end 
up reading from cover to cover. 


took IK 


GILES SPARROW is a science writer and 
fellow of the Royal Astronomical Society 
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Elizabeth Pearson rounds up the latest astronomical accessories 


OQ EE © 


1 Christopher Ward C9 


Moonphase Watch 
Price From £1,295 © Supplier Christopher Ward 
01628 763040 © www.christopherward.co.uk 
Track the ever-changing phase of the Moon 
as well as the hours and minutes with this 
stylish watch. Comes in a variety of finishes. 


n% = ; -\}} 2 Orion 20-Piece Colour 
f Planetary Filter Set 
; s Price £249 © Supplier SCS Astro 
ais Sf ~~ 01823 665510 © www.scsastro.co.uk 


With this set, you'll have a 1.25-inch filter for 

any planetary occasion. Whether you want to 
pick out a feature on Jupiter, or scan the Moon 
in high contrast, the handy chart inside allows 
you to chose which one is best for your needs. 


3 Planetary Erasers 
Price £7.50 © Supplier Suck UK 
020 7923 0011 * www.suck.uk.com 


a aexee Keep the Solar System in your pencil case 

co or esa ehinaneer with this delightful assortment of pencil 

: ‘ erasers shaped like your favourite planets. 

4 Celestron RSR Binocular 
Tripod Adaptor 

Price £35 © Supplier The Widescreen Centre 

020 7935 2580 © www.widescreen-centre.co.uk 


A steady view is a must for serious observing, 

so keep your binoculars in place with this 

tripod adaptor. Compatible with any 
standard tripod, this will help you 
keep even large binoculars still. 


5 TS Optics BH-58A 

Ball Head 
Price €69.90 © Supplier Teleskop Express 
www.teleskop-express.de 
This ball head weighs only 0.79kg but can 
carry instruments up to 15kg. It swivels in all 
directions, is rotatable through 360° and 
attaches via a 0.25-inch photographic thread. 


By BEE =. 6Exoplanet Explorer 3D HD 
—_ S| = Price £1.93 © Supplier Google Play 
http://play.google.com 


Travel through space to explore the 
thousands exoplanet systems astronomers 
have found in the past few decades. 
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THE UK'S TOP SELLING OBSERVATORIES !! 


An observatory is not just somewhere to store your equipment. 
It should also provide you with protection from wind chill and 
stray light so that you can observe in comfort. 

Only a traditional aperture slit style of observatory can do this. 
That’s why Pulsar 2.2m and 2.7m observatories are the most 
popular choice for casual observers and serious astro imagers. 
We are still the lowest price GRP observatories across Europe! 


Check out our website for drive options and dome accessories. 


Contact us at: sales@pulsar-observatories.com 
Or call: 01353 886139 


Mob: 07725 956071 


2.2M DOME & TRACK 
From £2395.00 


2.2M FULL HEIGHT 
From £2995.00 


2.7M DOME & TRACK 
From £3595.00 


2.7M FULL HEIGHT 
From £4595.00 


Pulsar 
www. pulsar-observatories.com 
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VVHAT | REALLY VWWANT TO KNOW IS... 
What makes a tiny star so stormy? 


f Peter K G Williams is studying a red dwart that is only 
| one-tenth the mass of the Sun but flares 10,000 times brighter 


INTERVIEWED BY PAUL SUTHERLAND 


t is well known that the Sun produces 
flares and eruptions called coronal 
mass ejections, and that these can 
produce dramatic effects on 
Earth — from bright aurorae to 
electrical interference. These 
processes are magnetically 
driven. Recently Pve been 
studying a star, not very far 
away, that is displaying far 


more violent behaviour, 
producing flares 10,000 
times brighter than 
those unleashed by our 
Sun despite being much 
smaller and cooler. If 
any planets are orbiting 
this star, they are being 
bombarded with such 


sorts of other things going on in different wavebands 
and so has become a classic observation target. 
We can detect it in X-rays, which is not 
often the case for objects so cool, 

and now it is also been shown to 
have emissions at millimetre 
wavelengths as well. 

We managed to unlock the 
star’s secrets thanks to the 
phenomenal power of 

ALMA in Chile. This 

collection of dishes, 
observing at millimetre 
wavelengths, is at least 
10 times more powerful 
than any other 
telescopes working at 
similar wavelengths, 
mainly due to the array’s 


heavy doses of radiation 
that satellite communications 
would be impossible. In fact it 
is hard to imagine any life being 
able to evolve there at all. 

The star we’re talking about is a 
red dwarf designated TVLM 513-46546. 
It is about 35 lightyears from Earth, in the 
constellation of Boétes. Though its behaviour 
is a puzzle, it raises a bigger mystery about 
magnetism in stars overall, from the cool red 
dwarfs that are still fusing hydrogen to the brown 
dwarfs that are too small to do even that. 

Magnetic fields in the Solar System are produced 
by a dynamo process. If you have a conducting fluid 
that is moving in an organised fashion — like the 
interior of the Sun (a hot plasma) or the outer core 
of liquid iron within Earth — it seems to generate 
magnetic fields and amplify them. But a different 


size and superb location. 

Using ALMA, we 
detected this star at these 
very short wavelengths. Based 

on previous observations and 

the physics of the different processes 
that might generate emission at 
millimetre wavelengths, we believe that 
we are seeing what’s called synchrotron 
radiation — high energy particles that are being 
accelerated along a curved path. 

This implies that the particles are gyrating 
around in fairly strong magnetic fields, so that 
even though the star is very cool and doesn’t 
have much in the way of what we consider to be 
energetic processes, there is something going on 
that can accelerate electrons to something like 
99.9 per cent of the speed of light. 

One possibility that would explain this is 

magnetic reconnection, which is like a short-circuit 
S| between two magnetic fields. When that happens 
ABOUT PETER you can get a burst converting stored magnetic 
WILLIAMS energy into kinetic energy of particles or electrons, 
Dr Peter K G Williams, of though the process is still not fully understood. 
the Harvard-Smithsonian Excitingly, we know that the high energy 
Center for Astrophysics in electrons that generate this millimetre-wavelength 
Massachusetts has long emission must lose all their energy in just a couple 
been attracted by the fh So to look and SMa ith i 
iaghelish invoael tars of hours. So to look and see them, we either got very 
He studied TVLM 513- lucky with the timing when some kind of spark 
46546 with colleagues from went off. Or perhaps it is more of a continuous 
universities across the UK. type process. We need to look for more like it.@ 


The colossal magnetic 
fields of TVLM 513-46546 
still pose a conundrum 
for astronomers 


kind of convective dynamo must be operating in 
these extremely cool stars, because their internal 
structure is less stable. 


Stronger than the Sun 

Earlier observations made with the Very Large 
Array in New Mexico have shown that TVLM 
513-46546 has a magnetic field several hundred 
times stronger than our Sun despite having only 
one-tenth of its mass. Astronomers found it during 
a survey of very cool stars to check if any had radio 
emission. Lo and behold, it did, but it also has all 
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‘Telescope House 
lelescope Specialists Since 1785 4 


Sky & Telescope’s Dennis 

de Cicco writes “| found a lot 
to like about the David H Levy 
Comet Hunter... the scope 
offers first-class performance 
for observers 
and astro- 
photographers. 


And I'm particularly 
impressed with its 
quality of construction.” 
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Get ready for the 
Jupiter and Mars 
2016 Oppositions 
with the TeleVue 
Bandmate Planetary 
filter 


The ultimate in 
high quality 
ultra-portable refractors. The 
performance of this scope beli 


HOT, 
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its size. Test it out at our showroom 


All Revelation Dobs 
Come with dual speed 


ocusers, 9mm Plossl eyepiece 
2" widefield eyepiece, 
8x50mm Finder 
alation 12-inc t ad 
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Telescope House 
are TeleVue Star 
Dealers. We always 
have a full range 

of their Plossl, 
Panoptic, Delite 
Delos & Ethos 

| eyepieces on 
display & ready to 
test at our 
Starborough showroom 


es I 


Telescope House stock the 
largest range of Lunt H-Alpha 
Solar telescopes in the UK. 
We actively encourage you 
to vist our Starborough Farm 


pressure-tuned howroom to test out these 
portable Solar Scope remarkable instruments 


- weather permitting! 
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The Southern Hemisphere in February 


With Glenn Dawes 


WHEN TO USE 


1 FEB AT 00:00 UT 
15 FEB AT 23:00 UT 
29 FEB AT 22:00 UT 


FEBRUARY HIGHLIGHTS 


The Alpha Centaurid meteor shower 

is one of the few such events visible 
exclusively in the Southern Hemisphere. 
The radiant lies near this star, which in the } 
mornings is well up in the southeastern 


sky. Its active period is from 28 January to 
21 February, with the shower peaking on 
the 8th. This year’s Moon is perfect — it is 
new on 8th. The shower has a history of 
bursts of activity with colourful bright 
fireballs (reaching negative magnitudes), 
so it is well worth observing. 


THE PLANETS 


The evening sky belongs to brilliant 

Jupiter. The gas giant rises during 
twilight and is visible the whole night. 
Mars is low in the east around midnight 
and followed by Saturn, near mag. +1.1 
Antares (Alpha (@) Scorpii), around 


DEEP-SKY OBJECTS 


From Sirius, look 10.5° northwest 

to reach a great multiple star, Beta 
Monocerotis (RA 6h 28.8m, dec. —7° 
02’). Its mag. +4.6 primary hasa 
mag. +5.0 companion 7 
arcseconds to the southeast. 
This companion has its own 
mag. +5.4 partner only 
3 arcseconds away. This trio 
of bluish stars forms a curve. 


A jump 17° north of Beta 
Monocerotis finds the Christmas 


CHART KEY 


DIFFUSE 
NEBULOSITY 


OPEN CLUSTER 


GLOBULAR 
CLUSTER 


PLANETARY 
NEBULA 


® DOUBLE STAR 


~. 
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O VARIABLE STAR 


COMET TRACK 


THIS CHART 


The chart accurately matches the sky on the 
dates and times shown. The sky is different at 
other times as stars crossing it set four minutes 
earlier each night. We've drawn the chart for 
latitude -35° south. 


: STARS AND CONSTELLATIONS 


Monoceros, the Unicorn, is in the 
northern evening sky this month. 


This collection of around a dozen 4th- and 


5th-magnitude stars follows Orion across 


the sky. The area is easy to find — look within 
: the equilateral triangle formed by mag. 

: —1.5 Sirius (Alpha (a) Canis Majoris), mag. 
+0.5 Betelgeuse (Alpha (a) Orionis) and 
mag. +0.4 (Alpha (a) Canis Minoris). The 
Lesser Dog has something in common with 
! the horse-like Unicorn: the star patterns 

: look nothing like the beasts they represent! 


90 minutes later. Mercury is having a great 
morning apparition, best observed low 

in the eastern morning sky around one 
hour before sunrise. This is also the 

time to capture Venus; it spends the 
month around 6° from Mercury. 


Tree cluster, NGC 2264 (RA 6h 41.1m, 
dec. +9° 53’; pictured). This arrangement 
of mostly 8th- and 9th-magnitude 
stars outlines a tree shape around 
0.5° high, easily visible in 
Me binoculars. Mag. +4.6 star 

Sa S Monocerotis marks its base. 
An 8-inch or larger scope will 
show faint nebulosity 0.1° 
southeast of S Monocerotis 
(within the tree). Just above its ‘top’ 
star is the famous Cone Nebula, mostly 
noticeable by an absence of stars. 
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oo SYNSCAN™ PRO SERIES 
tine! EQUATORIAL GO-TO MOUNTINGS 


ys : R 
c) | ; aon © a ed 
| [ \ = oS | (= | | - f “Time and time again, they offer the benchmark standard for the price.” 
} ( Ade Ashford,www.scopetest.com 


For astronomers seeking superior equatorial control for imaging or visual applications, Sky-Watcher’s family of Synscan™ Pro-Series High Precision 
Computerised Mountings provide the solution. All models are premium grade observing platforms which have been thoughtfully designed for ease 
of operation. All models feature quiet operation and are equipped with an ST4 Auto-Guider interface for Astro-Imaging. The user-friendly 
Synscan™ hand control, with its extensive database of over 42,900 night sky objects, allows you to point the telescope at a specific object or 
even tour the night sky at the touch of a button. Even an inexperienced user can master its variety of features in a few observing sessions. 


eo? 


Max Payload 6.5kg. Max Payload 9kg. es . Max Payload 18kg. 
45mm Saddle. 45mm Saddle. { * ®& 45mm Saddle. 
: A 
Prod.Code f (>. Prod.Code 
50280 fd 20981 = y, \ 20886 
— mA \ A 
ih 6 


e* | : @ 
s Max Payload 15kg. Max Payload 25kg. Vi \® 

.@ 45mm Saddle. | \e Dual 45mm/75mm Saddle. , 

@5° Dual-Function AZ/EQ Mount | |synsean } Dual-Function AZ/EQ Mount lg; 


with Freedom-Find™ 
Dual-Encoder Technology. 


Prod.Code 20291 ve 


ofoq, 
(> 


. ‘ with Freedom-Find™ 
. wy Dual-Encoder Technology. 
ie ; 


EQ Mode & @ @ 
&o@ 
SRP £1029 = = 
Sood 
y 
ef Max Payload 50kg. aah hel 


:. oF Max Payload 25kg. 
@ \ Dual 45mm/75mm Saddle. 


iA Prod.Code 20854 


75mm Saddle. 
With Freedom-Find™ 
Dual-Encoder 
Technology. 


20292/20293 
SRP £3418 


. 
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SRP £59.99 C SRP £119 
7Ah 17Ah 
Prod:Code Prod.Code 
20153 20154 


~& 


Prod.Code 20292 
SRP £2699 


Prod.Code 
20957 


Prod.Code 20240 lr 


SRP £109 . «WN 
Automatically inputs user's ‘ ve 


—T 


longitude and latitude " 
directly to Handset. SRP £249 


Our Products are Available from Dealers throughout the UK Ov Please contact us, or Check our Website for your Nearest Stockist 


OPTICAL VISION LTD 


mporters and Distributors of Sky-Watcher 
UNIT 3, WOOLPIT BUSINESS PARK OPTICAL VISION LIMITED 


Astronomical Telescopes, Helios, Acuter, 


WOOLPIT, BURY ST. EDMUNDS www.opticalvision.co.uk Barr and Stroud Binoculars & Spotting Scopes 


SUFFOLK IP30 SUP 


Email: info@opticalvision.co.uk www.barrandstroud.com and ‘Zenith’ Microscopes. 


